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INTRODUCTION

Of all waterfowl the Redhead (Aythya americana) has
probably shown the most serious decline in numbers (Phillips
and Lincoln, 1930;

Hochbaum, 1946b;

Low, 1945)*

In I960

it was removed from the game list and given complete protection.
Drainage, drought, overshooting, and something wrong in the
bird’s inherent make-up have been suggested as reasons for the
decline (Williams and Nelson, 1943;

Hochbaum, 1946a)*

A

thorough knowledge of the 'bird throughout its breeding grounds
is preliminary to effective management.

As part of the necessary

research, a study was initiated, in I960, in the Flathead
Valley of Western Montana to investigate its breeding in
pothole habitat*
The study area was the Ninepipe State Wildlife Management
Area, located 50 miles north of Missoula, Montana*

All potholes

on the area were studied, both those that did and those that
did not support breeding Redheads*

Factors associated with both

nesting success and the lack of it could thus be determined*

A number of previous studies of Redhead nesting have been
made*

Williams and Nelson (1943) in an early study investi

gated a large sample of Redhead nests in Utah*

Their objective

was to develop procedures for the management of the Redhead
duck and its habitat*

They thought compound nests, "...the most

important single cause limiting the production of Redheads in
-

1-

-2Utah.”
Low (1945) in his Iowa study found that Redheads had veryspecific nesting requirements.

Their preference was for

heavy emergent cover over shallow water, near an opening.

In

this study the two principal causes of nest loss were de
sertion and water fluctuation.

The study was a complete

life history investigation, in a marsh and slough habitat.
Erickson (194$) worked on the Redhead in conjunction
with his Canvasback (Aythya valisineria) life history study.

He made a nesting study on the Redhead because of its nest
parasitism in Canvasback nests.

He calculated that para

sitism on the Canvasback nests reduced the clutch size and
the number of successful Redhead nests.

Erickson also

speculated on the evolution of Redhead nest parasitism.
Wingfield

(1951) in the Bear River Marshes of Utah,

studied the Redhead and its parasitism of the Mallard,

(Anas

platyrhynchos) and Cinnamon Teal (Anas cyanoptera) nests.
Weller (1959) worked primarily on the Redhead and its role as a
parasite, but also considered parasitism among birds in general.
These and other aspects of the nesting ecology of the Redhead
also have been studied by Bennett (193$b), Williams and
Marshall

(I93$a), Hochbaum (1944)9 Miller and Collins (1954)*

Hunt and Naylor (1955)> Steel, et al (1956), and Rienecker and
Anderson (1957)*

All of these studies provided valuable data

with which to compare the findings of the present study.
The work reported here was conducted in the spring and

-3summer of i9 6 0 and 1961*

Full time field work began late in

the spring of I960 and the nesting data for that year is not
as complete as that for 1961®

The primary objectives of the

study were:
1.

To determine Redhead nest establishment and hatching

success on the pothole habitat of the Ninepipe Game Manage
ment Area*
2*

To measure certain pothole characteristics, and

correlate them with Redhead nesting success, or its lack.
3*

To make recommendations for improving pothole habitat

for better Redhead production*
The study was supported by the Montana State Fish and
Game Department and is submitted as a Master of Science thesis
in Wildlife Management to Montana State University.
The author is grateful to Dr* R. D. Taber for guidance
during the entire study*

Special thanks also are due to bio

logists Dwight Stockstad and Wynn Freeman;

statistician

Thomas Liek, and other personnel of the Montana State Fish and
Game Department.

Plant identifications by Dr* L.H* Harvey and

technical help on research planning from Drs* RoS* Hoffmann
and J. J. Craighead was most helpful*
Many thanks are also due to United States Fish and Wild
life Service biologist Watson Beed, for help in plant classi
fication, and to refuge managers, Messrs* C*J* Henry, Owin
Vivion, and Robert Nelson for aid in waterfowl counts, use of
equipment, and general assistance*
Special recognition is also due my wife, Luella, for
assistance and encouragement*

DESCRIPTION OF THE STUDY AREA
Geography
The study area, the Ninepipe Game Management Area, is
owned and managed by the Montana State Fish and Game
Department.
Montana.

It lies in the Flathead Valley of Western

The valley is bordered on the east by the pre

cipitous Mission Mountains and on the west by the Flathead
River and foothills (Geis, 1956).

The region is of a swell

and swale topography and it lies within recessional moraines
of pre-Wisconsin glaciation (Alden, 1953).

The entire pot-

hole-studded area surrounds Ninepipe Federal Refuge which
contains an irrigation reservoir of approximately 2,000
acres.
The area is crisscrossed by irrigation canals and much
of it was previously irrigated.

However, since state

acquisition, starting in 1953, no irrigation or grazing has
been permitted.

At present the land is sharecropped, with

dry land grain being the primary crop.

The sharecropper

receives 66 percent of the crop and the remaining 33 percent
is left in the field for game.

Some land remains in native

grass of the Palouse Prairie Climax, typified by Idaho
fescue (Festuca idahoensis). rough fescue (Festuca scabrella).
bluebunch wheat grass (Agropyron spicatum). and blue
grasses (P o a ).

Other land was seeded to clovers (Trifolium)

-4-

and alfalfa (Medicago sativa) for wildlife cover*
The soils are mostly silty clay loams with a scattering
of other loams and silt loams*

They are excellent water

retainers and are typical of most pothole areas (Harris,
1954)*

The broken topography dots the landscape with

many potholes and creates farming problems*

The study area

is rolling and treeless, except for a few scattered clumps
of trees near abandoned farms and similar locations.
Climate
The climate is one of hot dry summers, with cool to
cold winters of varying intensity (Table I and II).

A

good snow cover prevails during some winters but most are
open and mild.

The type of winter is the primary influence

on pothole levels the following spring.

The combination

of factors seen in Tables I and II created high water
levels in the potholes during both years of the present
study.

Water levels are influenced by snow cover, runoff

periods, and other factors.
below.

This will be explained further

TABLE I
THE FIFTY YEAR AVERAGE PRECIPITATION AT NINEPIPE NATIONAL
WILDLIFE REFUGE COMPARED TO THE YEARS 1959,
I960, AND 1961

Month
January
February
March
April
May
June
July
August
September
October
November
December

50 Year
Average
0*33
0*3l
1*00
1 o41
2*15
2*46
1*09
1*05
1*3$
1*25
1*24
.........

.03

1959
2.45
lo44

0
1*56
2*35
2*01
ol5
1*43
4ol6
2*00
1*22
*60

.

I960

1961

.97
.39
*36
.91
2*36
oil
0O 4
1*34
*52
1*25
*30
*3 5

.73
2*17
2*46
4.61
1*27
*36
.54
2*92
1*3$

*46

TABLE II
MAXIMUM AND MINIMUM TEMPERATURES AT THE NINEPIPE
NATIONAL WILDLIFE REFUGE FOR 1959-61

1959
I960
Month
Maximum Minimum Maximum Minimum
-13
January
5$
-15
53
February
-16
-3
47
45
March
22
63
74
-14
April
22
73
24
73
May
76
$1
27
27
June
33
$9
34
34
July
36
103
9$
45
August
90
36
36
94
September
90
30
$7
27
October
22
72
79
24
November
66
53
-26
16
December
9
... ...
.5 1 ..
-.5......

-

6-

1961
Maximum Minimum
0
55
56
23
61
7
20
64
$2
32
40
92
96
41
100
42
32
26
73
19

-7~
Fauna
Many birds breed in the study area*

A total of eleven

Anatidae nest here and a small group of Canada Geese (Branta
canadensis) nest on the reservoir*,

Each spring a count is

made of the breeding pairs of waterfowl in the Flathead Valley
(Stockstad unpubl*).

All species are tabulated and rated

according to their percentage of the whole*

The following

species of breeding ducks and coots were so tabulated from 1959
through 1961;

average values for the three years follows

Bedhead
Coot
Mallard
Blue-winged Teal
Ruddy Duck
Shoveller
Cinnamon Teal
Gadwall'
Baldpate
Green-winged Teal
Pintail
Scaup

2#«9
24*0-,
12,4
12,4
5«#
4*4
4*3
2*7
1.$
1*1-|
*9
*7

1

The Mallard and Pintail numbers are actually somewhat
higher as the late counts missed these early nesters*
In addition, the Yellow-headed Blackbird (Xanth 0cephalus
xanthocephalus). Red-winged Blackbird

(Agelaius phoeniceus),

Black Tern (Chidonias niger), and WilsonTs Phalarope (Steganopus
tricolor) , breed and nest here*
todytes palustris), rails
nest on the study area*
the Black-billed Magpie

Long billed Marsh Wrens (Telma-

(Rallus spp,) and other marsh birds
In the upland, scattered trees shelter

(Pica pica hudsonia)fl and Crows (Covus

brachyrhynchos) along with an excellent Ring-necked Pheasant
population (Phasianus colchicus torquatus)o
marsh birds nesting in the area

A complete list of

and their scientific names

is in Appendix A.
Common mammals of importance are the Muskrat (Ondatra
zibethica) and Striped Skunk (Mephitis mephitis).

Weasels

(Mustela spp.), Mink (Mustela vlgon) and several voles
tus montanus:

M. pennsylvanicus) also occur.

(Micro-

Turn to Appendix

B for a list of mammals known to be on the area and their
scientific names.
Wintering Birds
Some waterfowl are present in the valley all winter.
Wintering Redheads are usually found on Flathead Lake, 20 miles
to the north.

Other species such as the Mallard and Green

winged Teal (Anas carolinensis) are found here all winter on
unfrozen water.
Pothole Description
Potholes, as described by Evans and Black (1956:13), are
t!depressions in glacial moraine which become filled with runoff
waters".

Each pothole receives its water from its own small

watershed, generally independent of the ground water table.

They

are variable in size, shape, depth, vegetation, and most other
features.
Potholes are continually fluctuating;

drying up, being

plowed, and then reflooded again, and no one classification
would exactly define a pothole.

In studying them though, some

kind of classification has to be made.

The potholes at Ninepipe

were grouped by size, depth, permanency, and vegetation.
For the permanency type three descriptions were established:

-

9-

permanent, semipermanent and dry.
containing water all year.

Permanent potholes are those

Ordinarily any pothole with three

to four feet of water in spring will hold water all year.
Naturally a series of dry years would reduce the number of per
manent potholes.

Semipermanent potholes constitute the large

group which fill to a varied extent in spring but lose most or
all of their water by fall.

Dry potholes are natural kettles

or pockets which contain water only a short time or none at all
during the year.
grazed.

Some of these may be completely plowed or

Comparing this classification to that of Martin et al

(1953) we find our permanent potholes to correspond to their
numbers 4 and 5;

our semipermanent to the number lb, 3> and 4>

and our dry to their number 1.
Since these potholes were classified on only two years
knowledge, further data would probably change the designation
of some.
the total;

The permanent potholes composed 15$ or 23 percent of
semipermanent potholes 46$ or 6$ percent;

potholes 57 or $.3 percent.

and dry

As Evans and Black (1956) found,

the permanent ones were largest, deepest, and most clearly defined.
Pothole Water Conditions
The spring water condition of the pothole is of absolute
importance to the nesting ecology of the Redhead.

These

ducks nest in emergent vegetation and need water under it
to have an acceptable nesting site.

Since each pothole is

fed by its own small watershed in spring by melting snow and
rain,

(Evans and Black, 1956) the weather plays an important

-10part in pothole ecology.

Table I shows precipitation during

1960, 1961, and a 50 year average.

Table II contains the

maximum and minimum temperatures for the years 1959 through
1961.

Both precipitation and temperature contribute to the

spring water levels at the start of the nesting season.
The winter of I960 was the one in which most of the
snow that fell stayed until spring.

When the thaw came

in April the potholes were flooded to one of the highest
levels in years.

The winter of 1961 was very open and

temperature did not drop below zero.

The precipitation was

about the same this winter as the previous one, but the midApril pothole levels were much lower because of the light
snow pack.

The open winter presumably kept snow and potholes

evaporating continually.

Also, the fall preceding I960 was

an exceedingly wet one and the I960 fall was below average
in precipitation.

A freak late April (1961) snowstorm

raised the pothole levels to near those of i 960.
In May the water levels were at their highest point.
Following this the potholes received little water for the
duration of the summer.

June rainfall amounted to about an

inch each year and July’s moisture was negligible.

By early

or mid-June warm dry weather caused the potholeslevels to fall
again.

July was very hot and dry both years and many pot

holes lost considerable water or dried up.

By the last of

August only about 30 percent of the potholes retained water
in both years.

By late June emergent nesting habitat was

quickly drying out, and many nests were exposed to mammalian

-11predators.
Pothole Depth and Fluctuation
Generally the larger the pothole, the deeper and more
permanent it is.
and shallow.

Most potholes on the study area are small

Table III shows that 73 percent of them are

under five feet in depth.
TABLE III
THE CLASSIFICATION OF POTHOLES BY DEPTH

Pothole
Depth (ft.)

0-2

3-4

.5-6

7-8

9-10

5/

10/

Number of
Potholes

27$

232

101

2k

23

9

19

33%

1

3%

3%

1%

2%

Percent

Smaller, shallower potholes are used only for nesting*

All

other Redhead activities as courting, feeding, resting, and
brood use are carried out on larger potholes where there is
better protection and more food.
Pothole depth is controlled by the size of the water
shed, bottom configuration and other factors as soil,
vegetation, and seepage.

The pothole depth is highest in

spring and lowest in late summer.

Winter and spring preci

pitation raise the water levels.
In 1961, water gauges were placed in six potholes to
measure water fluctuations.

Three of the potholes were semi

permanent and the other three were permanent.

The average

-12fluctuation of each group of three was recorded from April
1 to September 30, 1961 (Figure 1).

The curves in Figure

1 show a rise in April and May, then a leveling off and
decline through September.

This is typical except for the

large rise of water in late April and early May.

The snow

storms causing it were unusual for this time of year (Table
I) and the potholes are usually filled earlier in the
spring.

Figure 1 shows that the smaller, shallower semi

permanent potholes rise higher from the same amount of preci
pitation than the permanent ones do.

They also decline more

rapidly because of a larger surface per volume of water.
In comparison the three semipermanent potholes lost an
average of ten inches in depth from June 27 to July 20, while
the permanent potholes lost only 5*3 inches over the same
period.
Pothole Size and Density
The potholes on the area are generally small.

In addition,

they are spaced more closely than is usual in other pothole
regions.

On the north side of the study area one section of

land contained 239 potholes.

The whole 2600 acre management

tract, comprising 4^06 square miles, contains 636 potholes,
or 168.9 per square mile.

In typical pothole country of

South Dakota, Evans and Black (1956) found 34*7 potholes per
square mile on an 11.25 square mile study tract.

Keith (1961),

in southeast Alberta, had an average of approximately 72 pot
holes per square mile.

FIGURE 1
THE AVERAGE FLUCTUATION OF WATER LEVELS IN THREE PERMANENT
AND THREE SEMIPERMANENT POTHOLES FROM APRIL 1 TO
SEPTEMBER 31, 1961

^
\

Average of three semipermanent
potholes

Average of three
permanent potholes

tn

15

-

H
10

April

May

July

June

August

September

^Average date the three semipermanent potholes went dry.

-

13-

-14The pothole length and width were measured in feet bypacing.

Pothole acreage was then figured from these two

measurements.

Table I? shows that only 136 or 1$ percent

of the potholes are over 0.5 of an acre.

None of the pot

holes were over ten acres and only ten were over three
acres.
TABLE IV
CLASSIFICATION OF POTHOLES BY ACREAGE

Pothole
Acreage
Number of
Potholes

0- .25

.26-.50

397

145

53

22

61

21%

%

3$

&fo

Percent

.51-.75

.76-1.00

1.01/

In South Dakota , Evans and Black (1956) found 154
39*3 percent of 391 potholes over 1.0 acres in size in
contrast to only $ percent in the present study.

Another

51 or 13 percent of their potholes were over 5*0 acres.
In a sand dune pothole region of Washington, Harris (1954)
found a little under 10 percent of a large sample of pot
holes over 1.0 acres.

On the other hand, Keith (1961) in

Alberta found 16.3 percent of 61 potholes to be over 0.5
acres in size, a proportion similar to that found here.
Emergent Vegetation
During the investigation every pothole was checked for
emergent, submergent, and floating aquatic plants.

Common

-15grasses and forbs growing in or on the periphery were also
recorded.

In most cases the pothole was circled once and

all plants identified were checked on a plant list sheet.
In Appendix C is a list of aquatic plants found on the area
and their scientific names.
The dominant Redhead nesting cover was recorded for each
pothole.

There were only four emergent plants available for

nesting on the area and all four were used to some extent.
The basis for rating these plants as important for Redhead
nesting was the field work of I960 and the findings of other
authors (Bennett, 193$b;

Williams and Marshall, 193$b;

Williams and Nelson, 19435

Low, 1945;

and others).

Hardstem bullrush (Scirpus acutus) was rated first in pre
ference;

cattails (Typha latifolia) were second;

(Juncus balticus), third;
stachya) last.

wire rush

and spike sedge (Eleocharis macro-

The dominant vegetative type of each pothole was

then classified by its growth form.

Growth was classified as

covering the pothole, ringing the perimeter, or being in a
clumped or scattered state.

Almost all potholes contained

only single species as a dominant.

However, if two species

were equally proportioned in the pothole only the one which
was preferred nesting cover was tallied.

Dominance refers

only to plants dominant at present in the pothole.
The occurrence of these four plants is shown in Table
V, both in potholes where it is dominant and those in which
it occurs but is not dominant.

Other potholes have no

emergent vegetation and they are listed as having a grass or
plowed edge.

Cattails are the most widespread and most

-16common dominant nesting vegetation.
TABLE V
DOMINANCE AND SUB-DOMINANCE OF EMERGENT NESTING
AND SHORE VEGETATION

No . of Potholes
where it is
dominant
Cattail
Spike Sedge
Wire Rush
Hardstem Bullrush
Grass
Plowed

No. of Potholes
where occurs,
not dominant

381
163
26
16

1*46

75
31

Total Number of
Potholes

232

627
395

195
85
62k
0

221
101
6991
31

■^Sorne potholes listed "under dominant grass edge also had other grasses
occurring and so were listed again under the column where grass occurred,
hut was not dominant.

Cattails appear in 627 potholes of the 686 potholes and are
the dominant nesting cover in 3^1 or 55*5 percent of the pot
holes o

Spike sedge, wire rush, and hardstem bullrush were

found in descending order of abundance.
Commonly these emergents surround the pothole’s peri
phery;
species.

the depth to which each extends varies with the
Cattails grow to depths of about three feet

(Keith, 1961).

However, at times cattails grow out over

deeper water in a floating bog.
depths of six or seven feet.

Then they may grow over

Spike sedge and wire rush grow

in water not over a foot in depth.
occur together in the same pothole.

These two plants often
On the study area,

wire rush always grows outside the sedge in water not over
3-10 inches in depth.

Sedges completely cover many small

-17shallow potholes.

In spring spike sedge may grow in a band

around such a pothole.

As the water recedes the sedge

extends further out until the pothole is covered.

These

sedges appear to replace cattails and bullrushes after they
have been browsed or plowed out.

Bullrushes were found in

small clumps growing with the cattails.

Softstem bullrush

was also found, and grouped with hardstem.

The two species

are difficult to tell apart here and may hybridize (Dr. Harvey,
pers. comm.).
Submergent and Floating Vegetation
The permanent potholes support various submergent plants.
Semipermanent potholes which dry early contain fewer submergents.

Certain of these can stand complete drying out;

others apparently cannot survive a dry period.

Table VI

lists the common submergent and floating aquatic plants
and their occurrence in the 686 potholes.

Lesser duckweed

(Lemna minor) is the most common plant of this group.

It

was found on 33*5 percent of the potholes and is an excellent
waterfowl food (Martin and Uhler, 1951).

It reproduces heavily

each spring in potholes which had been dry since the previous
summer.

This plant does not grow on open, wind-swept pot

holes and needs protection of a cattail fringe or other
growth.

The other duckweeds, star duckweed (Lemna trisulca)

and big duckweed

(Spirodela polyrhiza) also grow here.

Potamogeton is represented here by four species;
important one is sago pondweed

the most

(P. pectinatus) which is

highly utilized by Redheads as food.

Cottam (1939) showed 32.2

-Idpercent of the Redhead’s diet to be pondweeds;
most utilized plant group.

The waterweed

this was the

(Elodea canadensis)

was also eaten by Redheads, the leaves being the preferred part.
Other common plants probably taken by Redheads here were water
smartWeed (Polygonum amphibium), water plaintain (Alisma
plantago-aquatica). and coontail (Ceratophyllum demersum).
TABLE VI
A LIST OF COMMON SUBMERGENT AND FLOATING AQUATIC
PLANTS AND HABITAT OF THE POTHOLES

Plant Species

No. of Potholes supporting
this species

Lemna minor
Polygonum amphibium
Alisma piantago-aquatica
Ceratophyllum demersum
Potamogeton foliosus
Sagittaria cuneatus
Potamogeton pectinatus
Spirodela polyrhiza
Potamogeton natans
Lemna trisulca
Elodea canadensis
Myriophorum exalbescens

Percent
of

Potholes

230
186
145
54
35
34
31
30
30
27
24

33.5
27.1
21.1
7.8
5.1
4.9
4.5

11

1.6

Inhabits semi
permanent Pot
holes

4 .3
4.3
3.9
3.4

Inhabits
permanent
Potholes

X
X
X
X
X
X

X

X
X
X
X
X
X
X
X
X
X
X

Aquatic Grasses and Forbs
Various grasses and forbs are found in dried potholes
and on their perimeter.
pothole.

Foxtail is found near virtually every

Other grasses identified are three species of fox

tail (Alopecurus spp.), northern manna grass

(Glyceria borealis),

barnyard grass (Echinochloa crusgalli), and slough grass
(Beckmania syzigachne).

The forbs, willow herb (Epilobium sp.),

-19prickly lettuce (Lactuca serriola) , and mint

(Mentha arvensis)

are quite common.
Some General Pothole Characteristics
No alkalinity readings were taken, but some potholes
were definitely alkaline.

The evaporation in some concen

trated the salts enough to leave white rings on the exposed
shore.

Pothole 375-0 had a distinct alkaline smell and a

white perimeter.

This pothole received constant use by all

waterfowl so apparently the high pH was no deterrent to them.
A multitude of insects and various crustaceans inhabited
the potholes.

Water boatman (Corixidae) and water blackswimmers

(Notonectidae) were particularly prevalent.

Trout were planted

in three of the larger bodies of water and fish were found
in a total of 3$ potholes.

Perch (Perea flavescens). bull

heads (Ictalurus), and various Centrarchidae were present,
probably entering via irrigation canals.
permanent water areas held Painted Turtles

The larger, more
(Chrysemys picta).

RESEARCH TECHNIQUES
The study area contains some 700 potholes scattered
over A d

square mileso

Searching them for nests was the

most time-consuming part of the study®
was done with no help;

In I960 the work

439 potholes were searched once

and another 100 were re-searched for renestso

In 1961 week

end help was available during the nesting season®

Some

5$4 potholes were initially checked and over 200 were
searched for renests®
All emergent cover was searched and virtually every
nest was found®

Re-searching the potholes revealed no nests

missed on previous searchings®

Potholes were checked for

nests as soon as the nesting season began, but the bulk
of the nest searching was done after the peak of nesting®
Many potholes covered earlier in the nesting season were
also searched again later®
When a nest was found its location was marked on a
map®

If the nest was in a large expanse of emergent cover

its position was also marked on shore®

A clump of natural

vegetation was laid directly in line with the nest®

Nest

height above the water, water depth, egg numbers, cover
species, distances to shore and opening, and other conditions
were recorded when a nest was located (Appendix D).
After an active nest was found it was checked every 7
to 10 days®

Water fluctuation, incubation, parasitism,

egg numbers, and predation were recorded®
-

20-

When a pothole

-21was searched for Redhead nests, all other nesting species were
also recorded.

Ruddy duck, Mallard, and Teal nests were

watched until termination;

all Coot nests were checked for

egg parasitism by the Redhead after a full clutch had been
laid.
A variety of pothole measurements were also made.

The

dominant vegetation was recorded with regard to width,
density, species, and regularity;

the pothole depth, soil,

bottom contour, fauna, and surrounding land use were noted.
Trapping of Redheads was carried on in the spring of
1961 so that birds could be individually marked for behavioral
studies.

A funnel trap and grain were used, and 150 Redheads

were captured, weighed, banded, and marked with individual
plastic tags.
inch wide.

The tags were three inches long and one-half

Each was pinned to the back of a duck’s head with

a stainless steel safety pin (Taber, 1949; Foley, 1956).

These

birds could then be identified and their movements, nesting,
and general activities followed.

A tag is illustrated on a

male Redhead in Figure 2.
The Redhead hens were dyed on the breast so their down
might be identified in the nest (Kozlik et al, 1959). Aniline
dyes were dissolved in a mixture of 33 percent alcohol and 66
percent water for best penetration and even coloration
(Wadkins, 194$)°

Best results were obtained with the colors

Orange I and Wood Violet.

Malachite Green and Methylene Blue

were other dyes which worked well.

Figure 2.

A male Redhead with a plastic head marker.

-22-

-23The dyes were applied by painting the breast and down
feathers with a stiff brush#
the feather contours#

The dye was painted on against

Usually the feathers were pushed back

so the dye could easily penetrate them.

The duck was then

placed in a small dark area for about 1-4 hours so that
the feathers could dry#

Birds retrapped 10-25 days later still

had fair to good coloring#
A map of 636 potholes on the study area was drawn
(Appendix E) and each pothole was marked as temporary or per
manent#

Because of cultivation and climatic conditions,

potholes were permanently marked#

The marker was a numbered

steel fence post, placed on the north side of every pothole#

PRENESTING ACTIVITIES
Redhead Arrival
Redheads usually arrive at the Ninepipe pothole region
by mid or late March«

However, the arrival dates for eleven

years (Table VII) are scattered from the third week in
February to the second week in Aprilo

In I960, the first

Redheads were recorded March 5 and in 1961

they arrived the

last week in February,,
TABLE VII
THE ARRIVAL DATES OF REDHEADS AT NINEPIPE FEDERAL REFUGE
1951-1961 (TAKEN FROM THE FILES OF NINEPIPE
NATIONAL WILDLIFE REFUGE CHARLO, MONTANA)

February
14-21 22-2$

1951
1952
1953
1954
1955
1956
1957
1958
1959
i960
1961

March
1-7 $-14 15-21 22-31

April
1-7 8-14

X
X
X
X
X
X
X
X
X
X
X

In eastern Montana, Ellig (1955) gives the arrival date
of Redheads in 1952 as March 27«

Keith (1961) worked in

southeastern Alberta about 250 air miles northeast of Ninepipe®
The Redheads arrived on his area between April 7 to April 13
-24-
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during the four year study*

Johnsgard

(1954) observed Red

heads as early as February 15, 1954, in Washington, and noted
that the height of the migration was in late April*
The scattered arrival at Ninepipe may be attributed
partially to the presence of Flathead Lake, 20 miles to the
north*

The lake contains a wintering population of Red

heads (Faye Couey, pers. comm*) along with Mallards and
the Canada Goose*

Since ice seldom covers the entire lake,

wintering Redheads might stay in the valley all year and be
permanent residents like the geese (Craighead and Stockstad,
1956)*
Appearing on the study area by mid or late March, Red
heads increase in abundance until mid-April*

After that their

numbers fluctuate, with new birds arriving and others moving
on northward*
The Redheads nesting on the study area usually settle
directly on the potholes*

However, some pairs settle first on

the reservoir and linger there before moving to the potholes
to nest*

Redheads also nest around the reservoir, but these

have not been studied*
Courting and Pairing
Usually the birds arrive paired and only a few courting
parties and singles are seen during the spring*

A quote from

a field note of April $, 1961, recalls, "more Redheads returning
right along, mostly paired, courting does not seem too pre
valent*”

Low (1945) found that about 66 percent of his Red-

-26heads were paired by April 25, in Iowa.
at Ninepipe of April 16-21, 1961,

The breeding count

(Table VIII) recorded 64

pairs, 16 extra drakes and one lone hen.
courted by two of the extra drakes.
paired hen on the study

This hen was being

She was the only un

area at that time.

Nuptial courtship display (Hochbaum, 1944) was common
among paired birds, at a time when prenuptial courting parties
were noticed only occasionally.

Where baiting of a trap-site

concentrated 20-40 birds in one location, prenuptial courting
was more evident.

These trapping sites probably attracted

mostly migrant birds and the more mobile singles and courting
parties.

Pairs arranged on the pre-nesting potholes moved less,

and thus had fewer opportunities to find this grain.

Pairs on

pre-nesting potholes might already have had their movements
limited to a small home
Since the majority

range (Dzubin, 1955;Sowls,

1955).

of Redheads have courted and

paired

previous to arrival, courting and pairing must take place on
the larger reservoirs or during migration.

Either that or

these birds winter together in the vicinity and thus are
paired earlier than other populations.
Breeding Population
Three complete breeding bird counts were made during the
two years of the study.

On these counts every pothole on the

study area was checked for Redhead pairs, singles, and groups.
The birds were not flushed and each group of potholes was
checked simultaneously so the movement bias would be at a mini-

-2 7 -

mum.

The exact breeding population was not obtained because

of the presence of migrants and possibly movement of breeding
birds, yet the figures are believed nearly correct.

In

general, the breeding population remained stable and groups of
potholes containing three pairs one day, did so again the
next.

Complete counts were taken in May, I960, April 16-21,

1961, and May 6-12, 1961 (Table VIII).
In the May, I960 count, 29 birds classified as migrants
were deleted.

In the May 6-12 count, 1961, 26 Redheads were

dropped because they were in potholes not used by the nesting
population and were considered from outside the study area#
The approximate breeding population of adult Redheads on
the study area is 200 to 250 birds.

The numbers of breeding

pairs ranged from 67 to 106 in the two years.

Other nesting

hens crossed from outside the study area to nest in the superior
emergent vegetation of the study potholes.

Consequently the

number of nesting hens is higher than the breeding counts
show.

The actual count of 106 pairs over 2600 acres equals

one pair to every 24*5 acre or 23 pairs per square mile.
The densities ranged from one pair per five acres to one pair
for every 175 acres on different parts of the study area.
The I960 breeding population of Redheads exceeded that of
1961 (Table VIII).

Some 79 nests were counted in I960, yet a

more thorough search in 1961 yielded only 59 nests.
Potholes on the north edge of the study area had the
greatest decline in breeding birds.

This corner (Appendix E)

-23contains more dry and semipermanent potholes in a drier habitat.
They need a very wet spring, such as I960,

to fill them0 The

spring precipitation of 1961 came too late

and was not enough

to fill most of these potholes®

The nesting pairs

dropped from 22 in I960, to 12 in 1961 and

here

nests 9 to 3,

TABLE VIII
SUMMARY OF THE SPRING BREEDING POPULATION OF REDHEADS
ON THE NINEPIPE STUDY AREA

Pairs

Extra
Drakes

Extra
Hens

Mixed

Total

262

May i960

106 (212)1

20

1

29

Corrected,
May, i960

106 (212)

20

1

0

Bk (168 )

16

1

0

8*4- (168 )

16

1

0

98 (196 )

31

3

0

87 (17*4)

30

2

0

Corrected
Total

233

April 18-21,

1961

185

Corrected
April 18-21,

1961

185

May 8-12,

1961

230

Corrected
May 8-12,

1961

■''First figure ^number of pairs;
paired birds.

204

second figure=number of

Sex Ratios
As early as 1332 British ornithologists (Erickson, 1943)
made comments on the unequal sex ratio of Nyroca ferina, the
European relative of the Redhead

(Scott, 1949)®

These unequal

-29sex ratios were later noticed in this country among Redheads*
Erickson (1943) found the spring sex ratio of 210 Redheads in
Minnesota to be 12$ males to 32 females, 156:100.

An in

vestigator in southern Alberta (Keith, 1961) found a 127:100
relation of 354 Redheads counted.
Hochbaum (1946a) at Delta draws attention to a 133:100
ratio.

He presents several theories to account for the

surplus of males.

It is his belief that breeding hens fall

easier prey to drought, botulism, and predation.

The drakes

leave the nesting area early in summer (Hochbaum, 1944, 1946b)
and are not caught in the marshes by late summer droughts and
botulism outbreaks.

Populations heavy in males have a

reduced breeding potential (Hochbaum, 1944)•
In the present study,

the Redhead sex ratios were

calculated from the three total breeding count surveys.

The

complete uncorrected totals of Redheads were used, excepting
a group of 14 unsexed birds in the May, I960, count.

The sex

ratios were taken only on the potholes of the study area.
counts were made on the main reservoir.
obtained in the three counts were:
13-21, 1961, 117:100;

No

The sex ratios

May, I960, 123:100;

and May 3-12, 1961, 127:100.

April

The

average of the three counts (which totalled 659 Redheads) was
122:100.
The 122:100 sex ratio

calculated at Ninepipe doesnot show

as great an over-balance of males as most authors

noted.

Only

Keith’s (1961) Alberta study, also in a pothole habitat, showed
a similar proportion.

REDHEAD TERRITORIALITY ON THE POTHOLES
The Territory and Home Range
Since the main part of the research dealt with the
ecology of Redhead nesting, only a limited study could be
made of behavior*

However, some territorial behavior was

noticed and also the type of pothole used by each territorial
pair was recorded*
The term ’territory1 has had different meanings in the
past.

Nice (1943s162) thinks the best definition is M ...a

territory is any defended area” .

The same author classified

Song Sparrow (Melospiza melodia) territories into groups such
as: mating and nesting, feeding, mating only, and others.
Some of the song birds hold territories all year*

Others have

wintering territories, feeding territories, and a few, as the
parasitic cowbird (Molothrus ater) have no territories*
Hochbaum (1944) was the first to study waterfowl
territories intensively.

He plotted definite areas defended

in the spring for all species of ducks that he studied*

His

discussion of territory can be divided into three main points:
(1)

!,At the time the pair is ready to nest it takes title to

a small water area of the breeding marsh - a pothole, the corner
of a slough, or a portion of bay edge.

Day after day, as long

as the drake and hen remain together as a pair, they may be

-30-
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found on this water area."

(2)

"The water area occupied by

a pair of nesting ducks is defended by the drake;

he

established definite boundaries against the intrusion of other
sexually active birds of his own species."

(3) "A territory

is a specialized piece of terrain in which four components
must exist together;

water, loafing spot, nesting cover

(adjacent or nearby) and food" (Hochbaum, 1944:56).
Studies since Hochbaum’s have shown these rules to be
less rigid.

Territories have been found to be non-existent

in some areas (Mendall, 195$;

Dzubin, 1955)*

Sowls

(1955),

working with marked birds, has both modified and extended
Hochbaum’s (1944) work.

His marked drakes were seen to wander

about and also defend more than one area.

All of Hochbaum’s

(1944) components of a territory did not always exist on
these defended spots.

Sowls (1955) called all the familiar

area used by a breeding bird in spring the home range.

This

included the defended areas, the nest, all loafing spots and
feeding areas.

Sowls

(1955:4$) described the home range as,

"The area within which a bird spends its period of isolation
between the break-up of spring gregariousness."

He then called

the territory the most favored part of the home range.

This

meaning might be more applicable in waterfowl than Nice’s
(1943) chosen meaning for passerines.
The size of the home range was plotted by Dzubin (1955)
and Evans and Black (1956).

They both had marked birds in

pothole regions and plotted the minimum home ranges by sighting
these marked pairs.

No Redhead home ranges were plotted, but

-32Dzubin (1955) did find that for a pair of Canvasback, the
’’range length” of the pair was 34$0 yards and of the male alone,
3900 yardso
acres.

The drake’s home range covered approximately 1300

He noted that Redheads in that area had a range that

paralleled the Canvasback’s in size.
The Redhead’s home range here include pre-nesting pot
holes.

They are the potholes which have open water, good

size, contain ample food, have considerable depth, and are
located near nesting cover.

They are used by the pair from

arrival in the spring for courting, mating, feeding, and
loafing.

They remain on the potholes until the hen goes to

nest and the drakes leave soon afterward.
The typical pair does not use one pothole exclusively.
However, most favor a certain pothole and could usually be
found on it day after day.

Usually the pair could be seen

along the favored side of the pothole feeding in a loose
group.

It appeared that no special area or boundary was

defended.

At times, though, a drake rushed another drake;

apparently the only territory defended was a small one around
the hen (Dzubin, 1955)®
The Redhead is the most tolerant of all waterfowl (Hochbaum,
1944)*

Hochbaum saw three pairs in a one half acre slough.

Here

at Ninepipe one pothole slightly over an acre in size had five
to seven breeding pairs at one time with little apparent friction.
In June of 1961, a pair moved away from this group of Redheads
and remained for a short time on the other end of the pothole.

-33No defense of this area was seen, but it could have been a
territorial or isolation urge just previous to the h e n ’s
nesting.
The Redheads on the study area do not often nest on the
pre-nesting pothole as acceptable nesting cover is seldom
available there.

The hen moves from her favored pre

nesting pothole.

One movement of 50 yards was seen and

another of 670 yards was pretty certain.

The average movement

to the nesting site of eleven known distances was 1#0 yards.
This is a minimum measurement as the short movements are the
easiest to see and notice.
It is difficult to say how far apart the nesting area and
pre-nesting pothole can be.

Hockbaum (1944) says a Delta

Redhead may nest in a meadow 400-500 yards from water.

Dzubin

(1955) mentions that a Redhead home range approaches that of
a pair of Canvasback’s, which is 3,4$0 yards long.

On the

other hand, Low (1945) says that a Redhead would not nest over

440 yards from a lake which was the pre-nesting water area in
his study.

In the present study acceptable nesting cover

occurred fairly close to territorial potholes, so long movements
were presumably not necessary.
Description of Pre-nesting Potholes
Pre-nesting potholes are used for all activities preceding
nesting.

They provide a base from which pairs move out to find

acceptable nesting cover.

Sixty-one or S.9 percent of the

potholes on the study area are over 1.0 acres in size and they

-34include 45 or 69*2 percent of the pre-nesting potholes (Table
IX).

Potholes under .5 of an acre number 512 or 79*$ percent,

but share only six or nine percent of the pre-nesting potholes*
These larger potholes are ample here, but may be a limiting
factor where scarce*
TABLE IX
POTHOLE ACREAGE IN RELATION TO PRE-NESTING POTHOLES

Pothole
Acreage

0-.25

.26-.50

No. of
Potholes

397

145

Percent of all
Potholes
(58.5)

.51-.75
53

.76-1.0
22
(3.2)

(21.3)

(7.9)

8

6

15.0

27.2

No. of Pre
nesting Pot
holes

0

6

Percent of
Potholes in this
size class

0

4.1

1. OH61
(8.8)

45

73.6

Potholes under .5 of an acre number 512 or 79.8 percent, but
share only six or nine percent of the pre-nesting potholes*
These larger potholes are ample here, but may be a limiting
factor where scarce.
The significant characteristics of the pre-nesting potholes
for the use by Redheads all are related directly or indirectly
to size.

These factors will be mentioned and touched on briefly*

Table X shows that depth is related to Redhead use because
generally the deeper potholes include the greater percentage of

-35pre-nesting potholes*

Most divers prefer deeper open water

ponds, 2-20 feet deep (Low, 1945) and Redheads are no exception*
Other divers found here in spring are the Lesser Scaup, Canvasback, the Ring-necked Duck (Aythya collaris) which use the same
habitat as does the Redhead.

Ruddy ducks are not usually found

on the same potholes with Redheads in spring*

They move to the

heavily vegetated nesting potholes as soon as they arrive where
the

Redheads do not go
Depth also

to these

influences food

until later.
and feeding. Redheads prefer to

feed in water 1-4 feet deep, probably because it is easier to
feed in shallower depths and most aquatic food is found here*
The most heavily used potholes had one or more comparatively
shallow shores where Redheads were usually seen feeding or
resting*
Most potholes used are permanent and most permanent pot
holes are large ones.

Table X shows that 62 of the 69 pre

nesting potholes are permanent.

Large, permanent potholes not

used as pre-nesting potholes are lacking in some environmental
necessity, such as a feeding shallow.
Visibility

of the

land area just surrounding the pothole,

so that a watch

may be

kept for

on which pothole use is based.

predators, maybe one criterion

It appeared to make a pothole

more preferred here, but poor visibility did not eliminate it
entirely for pre-nesting use.

Williams and Nelson (1943) also

noted that the need for visibility was debatable.
The vegetation bordering these large potholes is varied*
The Redheads seem to prefer potholes bordered by grass and
emergent vegetation.

Those potholes partially or completely

-36covered or with scattered vegetation were not favored*

Two

pre-nesting potholes are seen in Figures 3 and 4*
In general, larger, deeper potholes with a grass edge
or thin to heavy emergent edge, good feeding areas, and near
good nesting cover were the most utilized as spring pre-nest
ing potholes*

Also when these potholes were located nearer

the reservoir they received a higher use, probably because
the birds moved between pothole and reservoir.
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table

TERRITORIAL POTHOLE DEPTH, DOMINANT EMERGENT VEGETATION AND PERMANENCY IN
COMPARISON WITH ALL POTHOLES ON THE STUDY AREA

Pothole
Denth (ft.)
No. of Potholes
Percentage

0-2
3-4
5—6
278
101
232
(40.5) (33*8) (14.7)

No. of Pre
nesting Potholes
Percent of Pot
holes in this
size class

Dominant
Emergent
Vegetation
No* of Potholes
Percentage

2

0

(3**0

14

.8 .

14

3

9

60.0

1 2 - 8 . 37.3

10*
19
(2.7)

5*
9
(1*3)

16

3

84.2

33.3

77.7

.

Type of Vegetative Edge--- ------- Other Classification— —
Medium
Half
Grass Thin Medium Heavy Heavy Covered Covered Scatter Clumps
73
^
162
22
83
19^
^7
16
4-2
(10.8) (6,0) (23*4)(3*1) (11*0) (27*7) (3*9)
(2*3) (4.4)

No. of Pre
nesting Potholes
Percentage of
Potholes in this
size class

Permanency
No. of Potholes
Percentage
No. of Pre
nesting Potholes
Percentage of
Potholes in this
size class;
Potholes
^Potholes
into fall, hut
■^Potholes
period.

0

9-10 5-10
18
5
(2.6)
(.7)

7-8
24

13

11

17*3

26.1

16

9*8

6

27.2

17

0

20.4____0_____

1

1

3 .7

3

6.2_____7.1

Permanent1
158
(23.3)

Semi-Permanent^
463
(68.2)

Dry^
59
(8.4)

62

7

0

39.2

1.5

0

having water all year round.
having water in spring and at least part of the summer, maybe
dry atsome period of the year, most years.
having water only in some springs and then only for ashort
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Figure 3 .

Figure

Highly used pre-nesting pothole, 376-0, near the reservoir

Medium cattail edged pre-nesting pothole, ^66-J.

NESTING
Movements to Nesting Cover
The Redhead pairs moved back and forth, but usually each
favored one particular pothole.

Some pairs could be seen on

the same pothole day after day, whereas others moved quite
often.

Most movements previous to nesting were between

large pre-nesting potholes.
As the nesting season draws near, the pairs are seen
moving around the home range, presumably searching for
acceptable nesting cover.

This nesting cover is usually a

heavy stand of emergent vegetation in a small, shallow pot
hole.

This period of searching for a nest site begins in

late April;

then pairs can be seen in small potholes where

they have not been present previously.

In Iowa, Low (1945)

mentioned that the Redheads left the larger waters and began
looking for nesting spots in the April 20 to May 5 period.
At this season Redheads are surprised on these small
potholes and experience difficulty in becoming air borne
because of the heavy vegetation and small openings.

Also the

hens may be heavier at this time because of the weight of the
follicles.
Movements of a typical marked pair are seen in Figure 5*
The pair was trapped on April 2$, 1961, on pothole 376-0
(See Appendix E).

They were then seen on pothole 375-0 from

May 5 to May 27 and this was considered their favored pre-39-

-40nesting pothole*

On May 7 both were seen on a potential

nesting site, pothole 3^2-0 and on May 20 they were noticed
on a large pothole 2600 feet west of 375-0,
seen after May 27?

The hen was not

apparently she was nesting.

The drake

was last seen on the study area June & on pothole 776-T.
An interesting nesting movement of two marked hens
was noted and is shown in Figure 6.

Hen A was trapped and

marked on April 2$ on pothole 376-0.
were dyed Malachite green.

Her breast feathers

Hen B was trapped on pothole 375-0

on April 15 and her breast feathers were dyed Orange I.
hens moved little.
in pothole 7&0-T.

Both

On May 21, a Redhead nest was discovered
Hen A was flushed from the nest and so

it appeared that it was hers.

However, close inspection of

the down in the nest showed it to be orange, whereas hen A
had been dyed Malachite green.
the nest to belong to hen B.
eggs in the nest;

Later investigation showed
Hen A had laid only parasitic

she was never known to nest.

nest contained 17 Redhead and three Mallard eggs.
was, however, successful.

This compound
The nest

The parasitic hen remained on the

pothole 773-T all through May and was seen off and on until
July 19 when she presumably left for one of the reservoirs to
molt.

Her mate deserted her about June $ as he was never seen

after that date.
Nest Initiation
Soon after the first pairs are seen reconnoitering the
home range, the first nests are begun.

Very late April or

Ninepipe Reservoir

*air
April 21

Pair

Pair
May 8
May 15
May 27

32

Male ^
June 8

me

Pair
May 20

LEGEND

181

Trapping Site
Cattail Growth
Sedge Growth
Redhead Nest
Plight of Pair
1_____ L=

300 feet

Figure 5* Above are the movements in sequence from (A) to (F) of
a marked pair of Redheads. Adjacent to each pothole are the dates
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April 15
April 18
May 8
Hen B
May 1

22

air A
April 2 8 J
May ?9 8p *

390

air A
May 19o 1®
17i 19, 2$
23, 26,

70S J^ e

31'

8 \

• June 21
i July 18

Trapping Site
Cattail Growth
m

25

Sedge Growth
Redhead Nest
Flight of Normal He
Flight of Parasite

May

300 ft*
Figure 6 * The spring aA/Tnesting mov^men
(fcnai Redhead^hen (b J
Adjacent to
and the spring and parasitizing movements of hen
each pothole are the dates the hen or pair were observed on that
pothole*
-

1+2

-43or early May ushers in the start of the nesting season*

Nesting

then increases in intensity until the peak of nest establishment
is reached during the last week in May (Figure ?)<»

By June 10

the initial nest establishment is accomplished, but renesting
continues until the end of June.
The I960 nesting season extended 71 days, from May 10 when
the first nest was established until July 19 when the last nest
was known to hatch*

The 1961 season spanned 7# days;

in this year was initiated earlier, on April 28.

nesting

These dates

are minimal, as some nests probably were not accounted for.

\rt

4

- -

L

Of

£
3

15-21
22-30
April

1-7

8-lh 15-21 22-31 1-7
May---------------

8-14

15-21 22-30
June-----

Figure 7* The Number of nests initiated each week of the nesting season,
late April to mid-June, I96O-I96I.

—
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Nesting Cover
The potholes were classified according to the dominant
Redhead nesting cover.
Vegetation,

This is explained above under Emergent

It will be recalled that there are four dominant

nesting covers and they are:

cattails, spike sedge, wire

rush, and hardstem bullrush,

Table XI shows the relation

between nesting cover and nest establishment in I960 and

1961,
Hardstem bullrush is the preferred Redhead nesting
cover.

It was dominant in only 16 or 2,7 percent of the pot

holes, yet contained 13 or 9*4 percent of the nests (Table
XI),

Williams and Marshall (193$a, 193#b), Low (1945)*

Wingfield (1951)* Steel et d o

(1956), and others also

recognized hardstem bullrush as the preferred Redhead nesting
cover.

These same investigators found it selected over

cattails in their areas, just as was found in the present
study.

9.

-45TABLE XI
SHOWS THE HUMBER OF POTHOLES CLASSIFIED UNDER EACH DOMINANT
VEGETATIVE NESTING TYPE AND THE NUMBER OF NESTS
FOUND IN EACH TYPE

Cattails
No. of Potholes
found in this
Vegetative type 3 Si (65.O)1

Spike Sedge

163 (27.S)

Wire Rush

Hardstem
Bullrush

26 (4*4 )

16 (2.7)

No. of Nests
found in this
type in I960

67 (S4.S)2

0

5 (6.3)

7 (S.8)

No. of Nests
found in this
type in 1961

4$ (Si.4)

3 (5.1)

2 (3.4

6 (10.2

115 (S3.3)

3 (2.1)

7 (5.0)

Total No. of
Nests found in
this type

13 (9.4)

1
Percentage of potholes in this vegetative type.
2
Percentage of nests found in this vegetative type.

Cattails are much more important as nesting cover than
hardstem bullrush in this locality because they are so common.
Although not preferred as highly as hardstem, they held an
average of $3*# percent of the nests.

This high use results

from the lack of hardstem and other preferred nesting covers.
Spike sedge is common, but very little used, and wire rush is
between cattail and spike sedge in preference.

It is dominant

in 26 or 4*4 percent of the potholes and contained a total of
7 or 5*0 percent of the nests.

Keith*s (1961) Alberta study

-46area was apparently predominantly wire rush and cattails*

He

found 43 percent of the nests in wire rush and 57 percent in
cattails.
Cover Density
For every pothole the density of the dominant nesting
vegetation was estimated as light, medium, medium-heavy, or
heavy.

If the vegetation grew heavily in a well watered pot

hole and showed few openings and little thinning, it was called
heavy.

Medium density was more scattered, often divided into

clumps, but with the clumps having heavy density.

Generally,

medium areas were composed of clumps and single stalks more
widely separated than heavy.

Medium-heavy was a gradation

between the two, having characteristics of each.

Light cover

was fairly open, with stems more widely scattered and with
medium sized holes throughout the stand.

Areas classified as

medium and light contained less vegetation because
not as well watered

or wet for as long a period

supporting heavy or medium

they were

as the areas

heavy cover.

The density of the vegetation is important as a factor
influencing the location of the nest.

Low (1945) says that

density is of more consequence than plant species.

Nest

establishment appeared positively correlated with vegetation
density.

In Table XII relation between the density ;of nesting

cover and the establishment and success of nests is shown.
Light through medium-heavy densities included 23 or 39»7 per
cent of the potholes with 20 or 13*6 percent of the nesting

-47attempts*

Heavy cover included 34# or 60*2 percent of the

potholes and 126 or 86*3 percent of the nest attempts*

TABLE XII
VEGETATION DENSITY CORRELATED WITH NEST INITIATION
AND SUCCESS

Vegetation
Densities

Light

No* of Potholes
in each Vegetative
Density Type
51(8.8)1
No* of Nests in
each Vegetative
Density type

1(.6)2

No* of Successful
Nests in each
Vegetative Type

0(0)

Medium

Medium
Heavy

Heavy

144(19.7)

65(11.2)

348(60.2)

13(8.9)

6(4.1)

126(86.3)

1(5.0)

1(5.0)

18(90.0)

Percentage of all the potholes ranked to density*
2
Percentage of all the nests*

Redheads prefer denser stands for several reasons*
Being nervous birds they seek seclusion (Williams and Nelson,
1943)*

Denser stands give improved nest support which is

important as the nests are built over water (Wingfield, 1951)*
Rising water and natural nest subsidence create the problem
of repair.

If many stems and stalks are close by, repairs

are made more easily*

Concealment possibly lends confidence

to the incubating hen, particularly the Redhead hen which
easily deserts the nest (Williams and Nelson, 1943)*

Conceal-

-48ment may help the birds, but according to Keith (1961:62)
* . . ffMany previous workers have reported the nest con
cealment had little or no bearing on nest losses to predators*”

ects of the Emergent Vegetation
Besides density, Redhead nesting cover was measured
for cover depth, arrangement, and regularity.

The zone of

vegetation which ringed a pothole periphery was classified
as thin, medium, or heavy.

A thin edge was (0-3 feet wide),

and medium edge (8-15 feet), medium to heavy (8-15+ feet),
and a heavy edge had growth (15+ feet) in width.

If the plant

growth did not form a ring it was described in one of the
following ways:

pothole J covered, completely covered,

vegetation clumped or scattered.

Scattered growth was sparce

and spotty and clumps usually numbered one to three and were
20 feet to 40 feet in diameter.
Nesting Redheads in the study area generally favored
the larger expanses of nesting cover.

Evans and Black (1956)

found most diving duck nests in large potholes.

Williams

and Nelson (1943) and Low (1945) found Redhead nests in large
expanses of cover.
Table XIII shows the number of potholes in each vegetative
pattern of cattails in relation to nest inception and success.
Where a complete ring of cattails was found, nesting increased
as the width of the stand increased.

Where cattails occurred

in other forms nesters preferred potholes one half or
completely covered
TABLE XIII
VARIOUS PATTERNS OF GATTAIL GROWTH IN RELATION TO NEST
ESTABLISHMENT AND SUCCESS

Cattails

Complete Ring
Not a Complete Ring
Half
Medium
Thi;n Medium Heavy Heavy Scattered Clumps Covered Covered

No. of Potholes
122
in each Group
19
65
29
Percentage
(7 .6 ) (29.3) (4.9 (17 .0 )
No, of nests
initiated
Percent of
nests in this
cover class

0

(0 )

No, of Success
0
ful Nests
Percentage of
Nests in this
cover class
(0)

15

25

4

14
(3-6)

0

8

(12.2) (21.0) (38.4) (10)

2

(1.6)

0

(0 )

0

7

(10 .7)

34
(8 .9 )

(0)

27
(7.0)

11

(53 .5 ) (40.7)

4

(11.7)

1

(3-7)

81
(21.2)

59

(75.8)

7

(8.6)

Another array of measurements were taken which are related
to those on width of edge vegetation*

For each pothole the

widest region of growth was measured.

The location was paced

from shore to open water and only the greatest width was
measured in each pothole*

Table XIV demonstrates an increase

in nests established as the widths grow larger, until the 4150 ft* group*

After this there is a reduction which is not

-50significant.

In $4 potholes with only narrow edge vegetation

there was just one nest.

TABLE XIV
RELATION BETWEEN THE WIDTH OF THE EMERGENT STAND OF ALL
SPECIES AND NEST ESTABLISHMENT AND SUCCESS

Widest
Point (ft.)
Total Number
of Potholes

1

19

(1 *1 )

0

(0 )

31-40

84(22.2)

27(7.1)

25

(13.5)

1

(.7)

(29.7)

41-50

20 (5 *2 )

14

(51.8)

4

1

(^*7)

(3*7)

51+

23 (6 .0 )

12

13

•
—1
0
.

Total No. of
Successful
Nests
Percent of
Nests in this
width class

84(22.2) 140(37*0)

21-30

vo

Total Number
of Nests
Percent of
Nests in this
width class

11-20

0-10

(52.1)

1

4

(20 .0 )

(.M)

The amount of shoreline irregularity was also studied
in relation to nest establishment and success.

There seems

to be some agreement between irregularity and nesting as
more nests were discovered in the potholes which had more
irregularities.

However, the lack of irregularities did not

prevent nesting, as 36$ peripheries termed regular held 64
nests.

The other three classes did, however, contain relatively

more nests and in the class (3+) irregularities there were
six potholes and six nests.
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In general, an irregularity caused a widening of the zone
of emergents and attracted the nesting Redhead.
is a fine example.

Pothole 397-Q

This pothole is 2.9 acres in size and 540

feet long.

The south two-thirds of the pothole contains a

symmetrical

medium to heavy cattail edge.

The north one-third

contains a much wider edge of cattails and has several
irregularities.

The north side of the pothole held five

Redhead nests in two years and the south two-thirds held none.
TABLE XV
RELATION OF IRREGULARITIES IN THE
POTHOLE PERIMETER TO
NEST ESTABLISHMENT AND SUCCESS

Begular
No. of Potholes
No. of Nests
Percent of Nests
in this pothole
class
No. of Successful
Nests
Percent of Nests
in this pothole
class

386 (69 .8 )

6k

(1 ) Irregularity
133(25*2)

kk

(16.5)

(33*0)

(3t) Irreg.

20(3*7)

6 (1 .1 )

10

6

(50 .0 )

6

0

(4.5)

(°>

10

(2.5)

(2 ) Irreg.

(100 .0 )

1

(16 .6 )

Bottom Contour of the Potholes
Factors in addition to those above are also important in
nesting.

Shallow water must underlie the cover or the nest site

is not acceptable.

The water depth is regulated by the amount of

-52spring flooding and also by bottom contour.

The bottom contour

of each pothole was recorded on inspection as:

flat, gentle,

medium, rapid, or intermediate between two of these.

Table

XVI relates bottom contour with nest establishment and success.
It illustrates the fact that medium-rapid and rapid bottom
contours have few nests.

The reason is, naturally, that these

more rapid bottom slopes drop into water too deep for emergent
nesting vegetation, leaving only narrow peripheral bands of
plants.

The emergent species only grow in two or three feet
j

of water or less.

Shallow potholes in contrast contain large

tracts of nesting cover and so are on the whole more suitable
as nesting sites.

To be utilized by Redheads the cover needs

shallow water below it.

Most emergent vegetation in the study

area is underlain by shallow water and so is acceptable.
TABLE XVI
RELATION OF BOTTOM CONTOUR TO NEST ESTABLISHMENT AND SUCCESS

Bottom
Contour
No. of Potholes
Percentage
No. of Nests
Percent of Nests
in this contour
class

Plat
155
(22.5
**9

TIat-~—
Gentle
24
(3-4)
4

212
(30.9)
47

44
(6.4)
20

166
(24.1)

26

(22.1)

(45.4)

(15.6)

0

8

2

2

(0)

(3.7)

(4.5)

(1.2)

(31.61) (16.61)

No. of Successful
Nests
7
Percent of Nests
in this contour
class
(^•5)

GentleMedium^
Gentle Medium Medium Rapid '

43
(6.2)

Rapid
42
(6.1)

6

0

(13-9)

0

0

(0)

0

(0)
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Bedhead nest situations have been described thoroughly by
Bent

(1902 and 1923) and Low (1945)#

The nest is situated

over water and is started two to three days or a week before
egg laying.

The nest is supported by the stems of plants or

has a foundation to the bottom.

It is, says Bent (1902:7)

usually "...well concealed among the reeds.

It was a hand

some nest, well made of dead reeds deeply hollowed with broken
pieces of reed mixed with considerable white down.11

Low

found that- the use of.'.‘green vegetation increased! as the season
progressed, but even all-green nests were lined with dead dry
vegetal matter.

Being built over water, the nest tends to

settle and must be refurbished at times by placing material
beneath the eggs.
Low (1945) noticed that the nest was not finished when
the first egg was laid.

The incubation started 24-4$ hours

after the last egg was dropped.

The incubating hen was

recorded to leave the nest 3-26 times a day and spent an average
of 17.5 hours a day on the nest (Low, 1945)*

After 24-2$ days

of incubation the eggs hatch (Weller, 1957)*

Often the Red

head nests are placed near openings (Williams and Nelson,
1943;

Low, 1945;

and others).

The cover at Ninepipe was not as extensive as that in
other study areas and this is reflected in the fact that nests
averaged only 7*5 feet from an opening (Table XVII).

Distances

to open water were not far in other studies, but appear so in
relation to this one.

L o w Ts (1945) nests averaged 120 feet

-54from an opening and were found as far as 750 feet.
(1955)

ElligTs

averaged 33 feet and Williams and Nelson (1943) found

88 percent of the nests within 126 feet of an opening.
These openings are used by the hen in movement to and
from the nest.

Williams and Nelson (1943) mention that these

openings and channels are needed for brood dispersion and
feeding places also.

They mentioned that large blocks of

emergent cover would be about worthless for nesting, because
of the lack of openings and canals.
Openings are created naturally by muskrats, deeper water,
or wind and water action.

Muskrats were considered important

vegetation openers by Williams and Nelson (1943) and Low (1945)•
They also create difficulties by destroying fine emergent
nesting habitat

(Keith, 1961).

Muskrat openings were found

to be particularly used on potholes covered by dense vegetation
(cattails) in the present study.

Other natural openings were

likewise used when present and generally channels in beds of
emergent vegetation made a pothole more preferred.

However,

covered potholes lacking these openings were still utilized
by nesting birds.

Cattails, the main nesting cover on the

study area, apparently allow the birds to enter and leave
without the presence of a large opening, whereas bullrushes
are so dense that an opening of at least 15 feet in diameter
is necessary to make a nest site acceptable (Williams and
Nelson, 1943)
The distance that the nest was situated from the shore or
upland was also noted.

It averaged 21 feet (Table XVII),

-
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varying with the width of the cover*

The nest was oriented

more closely to open water than to the shore*
nests were placed close to the upland*

Quite a few

These were vulnerable

to predation as .croon as the pothole started drying and so
appeared poorly located*

Low (1945) found that it averaged

225 feet to the upland from the nests in his slough habitat*
Again it can be seen that the nesting cover found in the
present study was less extensive*

Lowfs (1945) figure to

the upland is ten times as long as the average figure found
in the present study*

The distance to the upland in the

extensive Bear River Marshes must be greater yet.
A cupola is at times pulled over the nest for concealment*
Low (1940 and 1945) found this in 60 percent and 49 percent
of two samples*

Wingfield (1951) found some 63*1 percent

of the nests with cupolas*

In 1961, 61 percent of the nests

here were fully or partially concealed by a cupola.
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TABLE XVII
A SUMMARY OF NESTING DEPTH, DISTANCES TO THE UPLAND AND
OPENINGS, AND PERCENT OF NESTS WITH
CUPOLAS

Distance to
Open Water (ft*)

105
88$ within 126
120
27# within 25
33
8 *3 .
6.7
7.5

Water
Distance to
c*>
Upland (ft.) Cupolas Depth (in.)
210

60.055

63 .15s

15
2-39*1
21.3
1*9

61 .05s
61.055

8.7
12.9
10.0$

225

19.7
22.6
21.0

Low, 1940
Williams and Nelson, 19*Low, 19^5
Erickson, 1948
Wingfield, 1951
lllig, 1955
Present Study, i960
Present Study, I96 I
Total, Present Study

Water Depth Below the Nests
The depth of water beneath Redhead nests has been measured
by several investigators*

Low (1940) found the water depth

to vary from 1-36 inches, averaging 15 inches (Table XVII)*
Erickson (194$) found a mean depth of 21*3 inches below nests*
In contrast Williams and Nelson (1943) found 2-3 inches and
Wingfield

(1951) only 1*9 inches*

In the present study the mean water depth beneath the nests
was found to be $*7 inches and 12*9 inches in I960 and 1961
respectively*

The range was 0 to 4$ inches*

These measurements

were taken when the nests were first discovered*

It seems

probable that the depth of water necessary for nesting success
is related to the amount of drop in water level that can be
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expected after nest establishment and prior to hatching.

At

Ninepipe, it was found that in most cases where the water
dropped to zero beneath the nest during this period the nest
was deserted or destroyed.
Components of a Preferred Redhead Nesting Site
Many factors must be present for an acceptable Red
head nesting site.

Primarily emergent vegetation underlain

by shallow water is needed.
requirements.

This site must meet other

Redheads prefer the larger expanses of vegetation

and should have a good density for nest support and concealment.
The average nest also is in some species of bullrush or cattail
and is near to an opening.
Wider bands of vegetation, more irregularities, and a
flat to gentle bottom countour are other preferred charac
teristics.

All of these factors produce wider bands of cover

and therefore increase nest establishment.

All of these

requirements are not necessary in one site, but most must be
present to make an acceptable nesting site.
Nesting Success
A total of 155 Redhead nests were located in the two
years of the study, $7 in I960, and 6$ in 1961.

In the nesting

totals eight nests were deleted in I960 and nine in 1961
because of uncertain history, i.e., they were discovered late,
or they were lost before termination.
are used in the nesting totals.

A total of 133 nests

-53Total hatching for the two years was 15*2 percent of the
nests established (Table XVIII)•

In I960 there were more Red

head pairs than in 1961 and consequently more nests were found
in I960.

The hatching percentage was also somewhat higher in

I960, being 16.5 percent compared to 13*6 percent in 1961.
TABLE XVIII
SUMMARY OF REDHEAD NEST AND EGG HATCHING SUCCESS,
I960, 1961

y
iear
1960
1961
Total

Total
Nests

Successful
Nests

79
13 (16.5 )1
59
8 (13.6)
138________ 23 (15.2)

Total
Eggs

Successful
Eggs

775

97 (12.5)2
42 (6.7)
1,397_________ 139 (9.9)

622

Percent of nests successfully hatched.
2

Percent of eggs successfully hatched.
The percent of eggs hatching was even lower than success

of individual nests.

This low hatching success for individual

eggs occured because many nests were deserted or preyed upon.
Few large clutches were hatched and at times only one or two
eggs hatched out of the total clutch.
communal nests and parasitic eggs.

Large clutches included

In a few instances a single

egg was laid in a vegetational depression.
dropped eggs (Low, 1945;
as nests.

These were called

Sowls, 1955) and were not counted

Some nests were terminated previous to discovery.

If they were hatched or destroyed the egg numbers were calculated
from the evidence.

Altogether only 12.5 percent of the total

eggs hatched in I960* and 6o7 percent in 196lo

The two years

total of 1397 eggs produced 139 young, or a 9o9 percent hatch
(Table XVIII)*
Nesting results obtained here are the lowest recorded for
this duck in 16 studies in North America*

L o w ’s (1945) fine

life history study, in Iowa, shows an overall nesting success
of 56*2 percent and an egg hatching percentage of 45 percent
(Table XIX)*

Williams and Nelson (1943) studied in Utah a

large sample of 56$3 eggs, of which 30°6 percent produced
young*
(1956)

The highest successes were recorded by Steel et a l *
in Idaho*

They found that $5*0 percent of nests hatched

and 70*0 percent of the eggs hatched*

The lowest nesting

success found in previous studies was by Hammond (193$) with
a 260O percent nest hatch*

The lowest egg production appears

in Wingfield’s (1951) study with 21*$ percent of the eggs
hatching*
The Redhead as is well known (Williams and Nelson, 1943>
Low, 1945;

Weller, 1959;

and others) has its peculiarities,

many of which militate against a high nesting success*

In

Table XIX nesting data from 15 Redhead studies are summarized*
The sub total shows a 56*& percent nesting success and a 3 5°6
percent egg hatching success of 14,929 eggs*

The egg hatching

percentage is low by comparison to other waterfowl, but still
considerably higher than that found in the present study*

-60Discussion of the Low Nesting Success
The reasons for this very low nesting and hatching success
can be discussed under three headings:

(1)

That there is some

thing physiologically wrong with the bird itself or the popu
lation,

(2) that the habitat is deficient, or (3) there was

an error in research techniques.

The first and most important

reason for lack of nesting success appears to be in the bird
itself.

A lack of attentiveness or broodiness apparently

caused some 26.0 percent of the total nests to be deserted.
Williams and Nelson (1943) mention that the Redhead is an
easily discouraged nester.

Weller (1959) notes that it deserts

the nest with less provocation than other waterfowl.

Lack of

the brooding drive is illustrated by the fact that it flushes
from the nest when the observer is at a long distance.

Williams

and Nelson (1943) observed the average flushing distance to be
46 feet.

This is a much greater distance than that at which

most waterfowl are flushed from the nest.

In the present

study it was noted that those Redhead hens which did not flush
until the investigator was close were those which had a high
degree of nest success.
The duck’s laying and nesting habits
son, 194$;

Weller, 1959;

(Low, 1945;

Erick

and others) reduces the breeding

potential as many eggs are lost.

Many incubating host hens

are forced to desert because the nest is swamped with parasitic
eggs.

As examples of the intensity of the nesting drive the

history of some typical nests will be briefly discussed.

TABLE XIX
SUMMARY OF NESTING SUCCESS FOR THE REDHEAD

No. of
Eggs

N o . of
Percent of
Successful Successful
Eggs
Eggs

186
2,651

75
689

40*5

384
5,683

146
1,739

3 8 .2
3 0 .6

1,516
802

682

252
355
208

45 .O
31.4
21.8
68.6

31

53.^

72
459

40.2
31.1
70.0
71*7

1,629
303

26.0

1
58
p
132
205
655o
857

22
212

12
131

35
42

9
23

54.7

160
70
122
60

90
37
38
2?

5 6 .2
52.4
31«1
45.0

7

50.0

13
72
110

76.5
85*0
71.4

2
11
17
8515^
u
17
1,010

29.4
5 6 .8

21

1 5 .2

Present Study

595

5 1 .8

TOTAL, includes
Present Study

55*0

62.0
26.0

.

14,929

5,323

35*3

1,397

139

9*9

138

16,326

5,462

3 3 ,4

1,148

Author

Bennett, 1938b
Williams &
Marshall, 1938b
Hammond, I938
Low, 1940
Williams & Nelson
1943
Low, 1945
Erickson, 1948
Wingfield, 1951
Miller 0 Collins,
195^
Hunt & Naylor,
19 55
Wolf, 1955
Ellig, 1955
Steel et al, 1956
Rienecker & Ander
son, i 960
Keith. 1961
Sub Total

1
14
2

615

Percent o f
No. of No. of
Nests Successful Successful
Nests
Nests

5
574

..

^Data for Hunt and Naylor combined*
^Not used in total count.
■^Data for Eienacker and Anderson combined.
^This study contained six Redhead nests on islands which were deleted as
not applicable.

- 62On the date May 21, 1961, a Redhead nest was located in
pothole 93-D.

It contained three eggs.

No hen was present.

A check of the nest on May 23, showed two eggs and no hen
present;

on May 29, there were again three eggs in the nest.

The final visit of June 6, showed three eggs and the nest
deserted.

From these observations it was concluded that the

he n’s low nesting drive failed to carry it through even the
laying of a complete clutch.
In pothole 670-D on May 21, 1961, a hen was flushed from
a nest of 11 eggs.

On May 29, the hen was seen on the nest,

so she was not disturbed.
deserted and held 1$ eggs.

On June 6, 1961, the nest was
On the same pothole a Redhead nest

with seven eggs was located on June 14*
in spike sedge and was poorly concealed.

The nest was on shore
On June 21, eight

eggs were in this nest and were partially incubated.

On

June 27, the nest was found to be destroyed by a striped skunk.
Still another nest was discovered on this same pothole on
June 14, 1961;

it contained two eggs.

On June 27, the nest

was found to be destroyed by a striped skunk;
never seen.

the hen was

Still another nest was found deserted June 22 in

pothole 104-D, it contained 19 eggs.
One problem of the parasitic Redhead here is its lack of
hosts.

Its usual host is the Canvasback and in some areas

the Mallard and Cinnamon Teal.

The only ducks nesting in the

marsh here with the Redheads are a few Ruddies and an
occasional Mallard or Teal.

All of these are potential Redhead

hosts, but the available nests on the study area are few.
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Consequently most parasitic laying is done by Redheads in other
Redhead nests*
This compounds the problem because of three factors:
(1)

Redhead hens easily desert the nest (Weller, 1959)*

(2)

part of the Redhead population, up to 50 percent, lay

only parasitically, and (3)

the nesting Redheads here are

closely associated and have a high population density*
Thus production of the completely parasitic Redhead hen
depends mostly on other Redheads*

These other Redheads

consist of many semi-parasitic hens with poor nesting habits®
They desert easily on disturbance and are poor incubators*
Even hens with a high drive may be forced to desert if harassed
too much by parasitic hens*

The parasites help drive the semi

parasites and normal nesters to desertion and are also laying
their eggs in the nest of a poor incubator*
In contrast, the Bear River Area (Williams and Marshall,
1938a;

Williams and Nelson, 1943;

and Wingfield, 1951) has

good hosts in the Mallard and Cinnamon Teal®

Investigators,

Low (1940 and 1945), Erickson (194$), and Steel et al.

(1956)

had the excellent nesting Canvasback as a host and in addition,
Low (1940 and 1945) had a low overall density of nesting ducks®
Studies at Tule Lake (Miller and Collins, 1954;
Naylor, 1955;

Hunt and

and Rienecker and Anderson, I960) showed that

the Redhead had the Mallard, Cinnamon Teal and Ruddy as hosts®
According to Miller and Collins

(1954) 15*$ percent of the

Mallards and 17*5 percent of the Cinnamon Teal nests were in
Redhead habitat*

- 64Another possibility is that the Redheads here are a
separate population.

They may winter and stay together all

year and thus might tend to retain their bad nesting
characteristics.
Secondly, certain habitat deficiencies may also contri
bute to low nesting success.

As pointed out previously,

nesting cover on the study area is in smaller tracts than is
typical of Redhead nesting grounds.

Larger blocks of emergent

cover may more easily retard mammalian predators.

At Nine-

pipe 22.0 percent of all nest losses were attributed to
mammals.

Low (1945) found 5 percent of his nests destroyed

by mammals;

about 2 percent of nest loss was attributed to

mammals by Rienecker and Anderson (I960);

14*2 percent of

nest loss was attributed to predation by Wingfield (1951)>
and a loss of 1.7 percent was attributed to predation by
Miller and Collins (1954).

Ample expenses of cover may also

give the bird more seclusion and confidence, reducing the
amount of desertion (Williams and Nelson, 1943)•
The preferred nesting cover of Redheads, hardstem bullrush,
is unusual; here and is dominant in only 16 potholes.

Cattails,

the most common nesting cover here, is usually second or
third preference in other areas.

Three of 15 authors reported

little or no hardstem bullrush in their area of study.

They

are, Keith (1961) who found a 29.4 percent nesting success,
Hammond (193$) with a 26.0 percent, nesting success and Ellig
(1955) with a 76.5 percent success.

Elligfs area, however,

contained other bullrushes besides hardstem.

Wire rush and

spike sedge, the other two nesting covers here, are considered
poor nesting cover by other authors*
Nest locations in regard to the whole habitat appear
poorly chosen at times*

It is impossible to see as the duck

does, so it is hard to explain the selection of certain
nest sites*

Dzubin (1955) mentions that the Redhead’s home

range approaches that of the Canvasback, which is 3900 yards
long*

The longest observed movement of a marked Redhead pair

in the present study was $66 yards*

No movements for any

pair were completely observed but of many movements seen none
were far*

Perhaps the home range here is small because of

pressure by other pairs*
If the home range is small the pair may be forced to find
a nest site within a rather small tract, perhaps only 40 acres
in extent*

If this 40 acres is the N Wj of Section 36, the

habitats available are potholes with:
or thin cattail edges;
heavy wire rush stands*

cattail clumps;

covered by spike sedge;

medium

or supporting

Thin or medium cattail edges are not

preferred nor is spike sedge*

Because of this, cattail clumps

or heavy wire rush areas would be selected*

Cattail clumps

are marginal nesting cover, but wire rush is very poor*

It

grows in shallow water which quickly recedes, exposing the
nest to mammalism predators*

In this example the bird would

be forced into an inferior nesting site*
Another adverse nesting factor is the drying of potholes*
Prior to the time of nest termination in I960, 46*0 percent of
the potholes which held nests went dry*

In I960, 25 percent of

the potholes containing successful nests dried prior to
termination and 50 percent of the potholes with unsuccessful
nests went dry0

In 1961* the percentage of potholes drying

with successful and unsuccessful nests was about equal*

The

potholes lost water earlier in I960* and quite a few nests
were left stranded«

In 1961* drying was not as severe* but

nests were lost because of i t 0

On the whole falling water

can be considered the number one cause of nest failure which
is associated with habitat deficiences<>
As pointed out before, there is a lack of the preferred
nesting cover, hardstem bullrush, and also a lack of ex
tensive cover areaso

More extensive emergent nesting areas

combined with hardstem. would produce a more dense and heavy
cover,

The nest then would be well concealed from predators

even if the pothole dried*

The denser vegetation would also

give the Redhead a better feeling of security*
Finally, the investigators presence has often been seen
as a bias*

His track to the nest, flushing of the birds,

and general presence have been thought to hinder production
(Hammond, 193#$

Sowls, 19551

and Hammond and Fornard, 1956)*

However, Kalmbach (193$)$ Hammond and Fornard

(1956) and Keith

(1961) all found that trails did not increase predation*
Fresh fecal matter sprayed on the eggs by a closely flushed
hen had no particular effect in attracting predators (Keith,

196l)o
In the present study all nest measurements were'taken
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carefully and the nest surroundings disturbed as little as
possible.

The nest was left exactly as found.

The high rate

of nest desertion and predation aroused the investigatorfs
suspicions, until late in the nesting season of I960,

At

this time, on June 17 and 22, and on July 6, a total of 1$
nests was discovered.
potholes;

These nests were located in seven

none had been searched previously.

At the time

of discovery of these 1$ nests five had been destroyed by
the striped skunk, three deserted as compound clutches,
eight deserted for reasons unknown, and only two were active.
Other observations also indicated that factors beside the
investigator’s presence caused most nest loss.

Many nests

were found to be active, although the hen was not seen;

on

the second visit these nests were found to be destroyed.
On the other hand, the nesting success may be made to
appear low in comparison to other studies because of
differences in research techniques.

Here, the complete

emergent cover was searched and virtually every nest was
located.

In other studies nest location was helped by

flushing (Low, 1945;

Steel et_ al,, 1956),

With this method

nests already deserted or where the hen was absent might
easily be by-passed.

FATE OF NESTS
A total of 155 nests were located;
used in the total counto

of these 13 8 were

Twenty-one or 15 <>2 percent of them

were successful and 117 were lost, due to desertion., pre
dation, flooding, parasitism and dump-nesting, and other
causes*
Desertion
Desertion was the greatest single cause of nest loss*
A total of 36 or 26*0 percent (Table XX) of the 13& nests
were deserted for various reasons*

When no apparent reason

for nest loss could be determined, lack of broodiness probably
could be blamed*

The hen is quickly discouraged (Williams and

Nelson, 1943) and deserts easily because of this apparently
weak nesting drive.

TABLE XX
FATE OF 13d REDHEAD NESTS FOUND IN I960 AND 1961

I960
(I60 5 )
(29.1 )
(13 .9 )
(5.1 )
(21 .5 )
(2 .5 )
(11.4 )

Successful
Deserted
Compound Clutches
Muskrat
Mammalian
Avian
Unknown

13
23
11
4
17
2
9

TOTALS

79 (57.2 )

1961

8 (13.6)
(22.0 )

13
12
3
13
5
5

(20.0)
(5.1)
(22.0)
(8.5)
(8.5)

59 (42.8)

Totals

21 (15.2 )
(26.0 )

36
23
7
30
7
14

(l6.6)
(5.0)
(21.7)
(5.0)
(10.1)

138 (100.0)

Percentage of the total nests established that year®
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-69Part of the desertion loss came from hens which deserted
when the pothole dried out*

Low (1945) also blamed part of

his nest desertion on the loss of water below the nest*

His

nest desertion was 30 percent, but he included compound nests*
The desertion figure here plus compound nests is 59 percent*
In contrast, Miller and Collins (1954) recorded 15 per
cent desertion.

Williams and Nelson (1943) and Reinecker and

Anderson (I960) found 9*5 percent and 10*3 percent deserted
respectively.

Thus the 26 percent value for desertion found

here was substantially higher than that found by the above
authors•
Mammalian Predators
Mammalian predators accounted for a loss of 37 of the
13# nests or 21.7 percent.

Williams and Nelson (1943) had

an overall predation rate of 16.5 percent and Wingfield (1951)
14*2 percent.

In California a surprisingly low 1.7 percent

nest loss by predators was seen by Miller and Collins (1954)*
Table XX shows the amount of nest destruction by mammals;
muskrats are listed separately*

This was done because a total

of 5 percent of the nests were destroyed by muskrats.

The

damage consisted mainly of using the nest for a house foundation
or a feeding station.

The muskrat population was fairly high*

The striped skunk is the most common and effective mammalian
predator on the study area.
nests lost to mammals.
thought to be secondary.

It was responsible for the bulk of

However, much of this predation was
That is, drying of the pothole caused
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nest desertion or at least made the vicinity of the nest
accessible to terrestrial mammals.

Skunks were the prime

cause of Redhead nests lost in vegetation with shallow water
or no water.

Girard (1941), studying Mallards here at Nine-

pipe, found a 37 percent loss of eggs to skunks.
time of his study control work was being done;

At the
none is

being carried out at present.

Badgers are present in the area but are not common.
Only one nest was known to have been destroyed by this animal.
Weasels and mink are present, but in limited numbers.

No

damage was attributed to them although some nest destruction
from unknown causes might be due to them.
Avian Predators
The Black-billed Magpie (Pica pica) is the most common
winged predator.

It and the crow (Corvus brachyrhynchos) were

responsible for the loss of seven or 5 percent of the total
nests.

Low (1945) lost 1.2 percent of his nests to crows and

Girard (1941), working on Mallards in the present study area,
lost 6 percent of the eggs to crows.

Williams and Nelson

(1943) lost 0.2 percent of their nests to Magpies, 1.2 percent
to California Gull (Larus californicus), 0.4 percent to Raven
(Corvus corax), and 6.3 percent to unknown birds.
Trees are not common on the study area;
at abandoned farms or in shelterbelts.

they are located

Magpies breed in most

tree groups but Crows only in two or three of the higher
stands.

Short-eared Owls

(Asio flammeus) and Marsh Hawks (Circus

cyaneus) breed here but are not nest predators*

Neither was

seen to kill any ducks, but a Marsh Hawk was seen diving at
flocks of waterfowl in October of 1961.

In July of I960 a

buteo hawk, probably a Swainson’s Hawk (Buteo swainsoni)
was surprised in the act of killing a Mallard*

Girard

(1941)

observed a Golden Eagle (Aquila chrysaetos) killing a Mallard*
Because of the large Coot population there were many
opportunities to observe its relationship with the Redhead*
No young waterfowl were observed to be killed by the Coot
and this is in agreement with Sooter (1945) and Munro (1939)*
Some broods and adult birds were chased but no harm was done
and Redhead hens were seen to chase the Coots too*
Some Redhead nests still located over water were lost
to unknown causes;

the Coot might have been the cause but

there is no proof of this*

Two Redhead nests were constructed

near Coot nests, one was deserted and one hatched successfully*
Generally, Coot nests are not located in the same habitat as
those of the Redhead and so there is no competition for nest
sites*

That a Coot might be capable of destroying a Redhead

nest was demonstrated on May 16, 1961*

A Coot had climbed up

a cattail stalk and was raiding a Red-winged Blackbird nest*
After the Blackbirds drove him off, it was seen that he had
destroyed one egg*

Flooding and Drying
Flooding has been deemed an important cause of nest loss

in most Redhead nesting habitatso

Low (1940) lost 23°$ per

cent of his Iowa nests to flooding and Williams and Nelson
(1943) lost 2 1 oO percento

Miller and Collins, working in

California at Klamath National Wildlife Refuge, found that
a 15•5 percent loss of nests resulted from floodingo
In contrast to these findings no flooding took place
either year of the present study and no nests were lost to
this cause*.

The potholes have no water entering except

through run-off and water levels after about June 1 recede
rather than rise*

Because of this, potholes have an advantage

over large fluctuating marshes with regard to flooding as a
cause of nest loss*
Drying up of the potholes was of considerable Importance
in the present study, as was stated previously*

It is hard

to assess nest loss primarily to drying because the nest is
lost by some other masking force*

At times skunks destroy

nests because the potholes dry and other times desertion Is
the cause of nest loss*

If drying was listed separately it

would probably rank somewhere behind desertion or mammals as
a cause of nest loss*
At one time part of the study area was irrigated*

The

seepage from the irrigation water might have maintained the
water levels in the nesting potholes°

Some of the potholes

were evidently in paths of overflow water back to the lower
reservoir and may have had good water levels°

CLUTCH SIZE AND FATE OF EGGS

The true clutch size of the Redhead is hard to determine*
The parasitic laying; of eggs by the non-nesting hens masks
the real clutch size*

Weller (1959) noted the same thing,

but listed 10.$ eggs as the average eggs per clutch found by
eight authors*

The smallest average clutch was $*9 eggs

by Bennett (193$b) and the largest 1 3 eggs by Miller and
Collins (1954).
Weller attempted to learn the true clutch size by using
only nests laid late in the season, when most parasitism was
over.

He arrived at average figures of 7*4 eggs per clutch

at Delta and 7.3 at Knudson Marsh.

One would expect these

figures to be low, because they would include renests,
minimum nests, and clutches laid after previous parasitism.
Clutch size was studied from two points of view in the
present study*

The first figure was obtained by dividing

all the eggs in the complete clutches by the number KV.U'oyblbt
of complete clutches.

No nests were counted in which the

complete clutch was not positively known.
had an average of 12,0 eggs per nest.

A total of £5 nests

In normally nesting

birds, this figure would be the average clutch size.

In Red

heads it would be the average number of eggs laid in a complet
set*

However, not all such sets are incubated.
Another average was obtained by using the total number of

-74eggs in successful nests..

The known parasitic eggs were

subtracted from these and the resulting figure divided by
the total number of successful nestso
was found to be 8 06 eggs*,

This average clutch

This is probably the best estimate

of the true clutch size for production calculationso
The number of eggs hatching from the 21 successful
nests was 139 out of 202 or 6808 percent (Table XXI), a
rather low percentage*.

The principal causes of loss were

desertions during laying or incubation, both of which can be
blamed on parasitism*,

Other losses were caused by eggs being

knocked from the nest;

there were also the usual sterile eggs*,
TABLE XXI

FATE OF EGGS IN CLUTCHES WHICH HATCHED'
........—

Hatched

Eggs

139

Percent

68 o 6

Compound
Clutch
36
17 $
o

wi

;

■

•'

•

*.......

1—

1
—

7

6

3 °4

2„9

202

14

100

6o9
.. . . . . . . . . . . .

Wingfield

-I

Not Hatched
Total
Knocked
Partly
Sterile Out of Nest Developed

it— ..

-I

,,J..

(1951) and Williams and Nelson (1943) also found

eggs out of the nest*,

The former author found 0o7 percent lost

this way and the latter 1 07 percent*,

These percentages of

theirs were, however, of all eggs laid in all their Redhead
nests, whereas in the present study it is of all eggs laid
in clutches which hatched*,
Fertility did not seem a problem as only seven eggs were

-75considered infertile out of the 21 successful nests.

In

contrast Bennett (193$b) calculated 25*7 percent of the eggs
as infertile out of 97 from 12 successful clutches.

This

seems high, since Williams and Nelson (1943) recorded only
•3 percent infertile of 5 >633 Redhead eggs.
Collins

Miller and

(1954) found 3*0 percent and Low (1945) found 4*6

percent to be infertile.

In general, fertility does not

seem a problem, only Bennett’s (1938b) figure of 25*7 percent
was high and it was based on a small sample of 97 eggs.
Weller (1959) says parasitically laid eggs, also, have a high
fertility.
Renests were difficult to distinguish from initial nests
so a criterion was borrowed from Low (1945)*
after June 10 were called renests.

All nests started

On this assumption there

were nine renests in I960 and 12 in 1961.
three or 33*3 percent were successful;

Of the nine in I960,

one of 12 or $.3

percent was successful in 1961.
While no marked hens were seen to renest it appeared
fairly certain that some hens did.
renest is small;

However, the number that

this suggests a weak nesting drive.

hens are broody enough to incubate even one nest.

Few

Such attempts

to renest which do occur are handicapped by the fact that the
water levels are dropping rapidly by mid-June, reducing the
available nesting habitat.

A few cases were seen which

corresponded to Erickson’s (194$) description of a ’’companion
nest” type of renest.

These were renests built in close

vicinity to the initial nests.

One half of the successful hatched renests were located
in pothole 3$2-0 (see Figure 8 ) which was thus an excellent
pothole for renests.
cover.

This pothole provided excellent nesting

It was two-thirds covered with emergent vegetation

with part open for easy Redhead access.

However, it filled

up a little too deep for early nesting in spring and only
one of six nests was constructed before June 10.
water receded until early or mid-June;

Later the

after this it was

perfect for renests with ample water below the nests until
hatching.
Of the 21 nests termed renests, four or 19*0 percent
hatched successfully.

This would be a little higher than the

overall hatching percentage of all nests.

It would seem

that maintenance of water levels under nesting cover through
June and July might well result in a higher hatching success
for initial nests and renests alike.

Figure &•

An excellent renesting pothole

containing a heavy growth of cattails
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PARASITISM AND COMMUNAL NESTING
Habitat deficiencies, predation, and water fluctuations
all cause a lowering of Redhead nesting success*

The primary

reason for their poor productivity, however, appears to lie
in their parasitic habits.

Parasitism typically means the

feeding of the parasite on the host, usually not killing it.
In Redheads it is involved with the reproduction and not
feeding.

The parasitic Redhead hen lays its eggs in a nest

other than its own;

the host may be either the same or

different species.
The Evolution of Parasitism
Parasitism was recognized in the Redhead as early as
1900 when Bent (1902) discovered nests of 16 and 22 eggs in
North Dakota.

Willet and Jay (1911) also noted large nests

of 15, 17, IB and 27 eggs in a California nesting grounds.
Anatidae are not alone in these parasitic habits and
other species such as the North American Cowbird (Molothrus
ater) are very successful parasites

(Weller, 1959)*

According

to Weller the Redhead is on its way to becoming a full obligate
parasite.

On its way it must pass through three hypothetical

stages - first, egg parasitism, in which some eggs are laid
parasitically, second, communal nesting, where the ability to
construct nests is lost, and third, egg and nest parasitism
when the hen fails to become broody or construct a nest and
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-78lays all of the eggs parasitically.

Weller (1959) places the

Redhead in the first group - an egg parasite.
Previous to this and leading to parasitism there comes a
loss of attunement with nest building and a weakening of the
bird’s drive to brood the nest.

Not wanting to construct its

own nest, it lays in nests of others and is stimulated to do
this says Allen (1925) by the sight of eggs in the nest.
Friedmann who worked on Cowbirds disagrees with this theory.
He says that even if the sight of eggs stimulated the bird
that was not a parasite, it would be stimulated to lay in its
own nest (Friedmann, 1929)*
Herrick (1910) describes the breeding cycle as follows:
(1)

Migration to Breeding Area

(2)

Courtship and Mating

(3)

Nest Building

(4)

Laying Eggs in Nest

(5)

Incubation and Care of Eggs

(6)

Care of Young in Nest

(7)

Care of Young out of Nest

(8)

Migration to a Feeding Area

According to Herrick these activities must be done in attunement,
one step following another.

Erickson (1948) believes the Red

head carries through 1 and 2 but abandons 3 and goes on to step
4*

Step 5 is also not carried out by many hens as they do

not successfully incubate the eggs.

Evidence that Redhead

hens do not incubate efficiently is in the fact, says Erickson,
that eggs are laid in communal nests in a heap and not in a
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Mckinney

(1954)> however, observed a hen parasitizing a nest and she
did make some normal incubating moves of the eggs®
Most parasitic birds tend to have gregarious habits and
the Redhead is no exception (Weller, 1959)®

At Ninepipe as

many as seven pairs were seen frequenting a one-acre terri
torial pothole*

They typically fed in the same locale and

showed little animosity towards each other*

Friedmann (1929)

thought that the lack of territorial defense, in the drake,
helped lead to parasitism*

Nevertheless a preceding weakness

in the female must be developed prior to the lack of the
drake’s defense*

Canvasbacks, says Weller, also have a poor

territorial defense but are excellent nesters*
The nest site is not defended and Redheads may nest
almost colonially or in close groups*

Three potholes, each

less than an acre in extent, held four nests each in I960*
A 140 ft. by 100 Toot track of cover contained four nests,
with two only eight feet apart*

Though the nesting area is

not defended, the nest itself is, and defense of it was seen
by Mckinney (1954) and Weller (1959)•
Parasitism seemed influenced by water fluctuations in
some studies (Low, 19451
1943)<»

and Erickson, 194$;

and Nelson,

No correlation of parasitism and water fluctuation was

found by Weller*

In the present study parasitism was evident

in both years with no apparent relation to fluctuation of the
water.
Most investigators believe that some of the Redhead hens

nest normally after an early parasitic laying period ©

Weller

(1959) by plotting the date that the parasitic eggs were laid
and the date nests were initiated supported this ideao
found that other hens did not nest normally at alio

He

Weller

then classified hens as normal nearer, semi-parasite, or
complete parasite0

Complete parasites laid only parasitic

eggs and were thought to comprise 50 percent of the
populatiorio

Normal nesters laid no parasitic eggs, but-

nested normally and comprised about $-10 percent of the
populatioiio

Some of these normal nesters nested early, without

laying any parasitic eggs eariiero
In agreement with Weller (1959) two earliest nests found
on the study area in 1961 were the work of normal nesting hens
and both were successful0

Each had some parasitic eggs added

to the clutch in the latter stages of incubation0

A few

normal nesting hens may nest early, but it appeared as if
they nest throughout the nesting season0

A hen here and

there had enough brooding drive no bring off a broodQ

Semi-

parasitic hens waiting until mid or latter June to nest were
thwarted because the nesting habitat had by that time dwindled
due to falling water0
In the summer of I960 many hens were present with the
loafing drakeso

A sex ratio count was made on June 15 to

determine the ratio of hens to drakeso

At this time 95 percent

of the nests had been started and these hens were either un
successful or non-nestingo

As an interesting correlation a

sex ratio of Mallards was taken at the same time®

Where the
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was 2025:100 (Table XXII).
A similar inventory was taken June 30, 1961, on Ninepipe Refuge and nearby Pablo Refuge.

The sex ratio this

year was compared to a group of Lesser Scaup in the vicinity.
Again the Redhead male-hen ratio was very low while the
comparable species was high (Table XXIII).

Tables XXII and

XXIII illustrate the fact that at a time when most Mallard
and Lesser Scaup hens are incubating, many Redhead hens are
obviously not.
TABLE XXII
COMPARISON OF REDHEAD AND MALLARD SEX RATIOS, JUNE 15, I960

Sex ratio

Males

Pairs

Redheads

47

39

3

204:100

Mallards

73

3

1

2025:100

Females

TABLE :XXIII
COMPARISON OF REDHEAD AND LESSER SCAUP SEX RATIOS,
JUNE 30 , 1961

Males

Pairs

Females

Sex ratio

Redhead

34

45

27

109:100

Lesser Scaup

16

--

2

300:100

Communal Nesting
The Redhead follows its urge to return to the nesting
ground (Hochbaum, 1955) court, and mate®

But, completion of

this drive in nest construction and egg incubation is weak®
The birds instead place their eggs in nests of others®
Consequently many nests throughout the Redhead marsh habitat
have eggs from many hens®

These nests are called communal

(Weller, 1959) nests and are formed in various ways®

Some

parasitic hens may dump eggs into normal nesting birds * nests®
Others may lay a large group of non-incubated eggs in a
hastily made nest®
These nests may be numerous and contain large number of
eggs®

Wingfield

(1951) located one nest with 50 eggs;

45

or 360$ percent of his Redhead nests had over 15 eggs, in
contrast to the average clutch of 10®8 eggs found by Weller
(1959) by averaging the results of eight authors®

Weller

reported from the literature communal clutches of 74 and $7
eggs I

To learn of the number of hens laying in one nest he

set up traps on the nests®

In three of the trap sites six,

eight, and thirteen hens respectively were captured on a single
nest 2
Williams and Nelson (1943) found one clutch of 39 eggs;

31 o0 percent of their nests contained 16 or more eggs and 6
percent of the nests had 20-30 eggs®

In two studies in Iowa,

Low (1940 and 1945) found 42 and 160 nests®

Of these nests,

four and eight respectively, were considered communal clutches®
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The usual definition of a communal nest is one that has
been laid in by two or more hens*
cubated*

It may or may not be in

In the present study these criteria were accepted

and also all nests holding over 14 eggs were included as
communal nests*

In I960, 13*9 percent of the nests studied

were called communalo
studied were communal a

In 1961, 20*3 percent of the nests
The average for the two years, was

17*4 percent*
In 1961 21 or 3 5 06 percent of the nests were found to be
parasitized, but only 12 were listed as communal nestso

On

nine occasions only one or two parasitic eggs were placed in
a nest during incubation*,

Such nests were not listed as

communal in the final tally*
One group of four eggs and another of 13 were called
communal nests*

They were not incubated, were in poor nests,

were located near a communal nest, and were considered just
an overflow established after the nearby communal nest was
destroyed*
The maximum number of Redhead eggs found in a single
nest was 2$ in i 960, and 29 in 1961*
cular clutches was incubated;
one was successfully incubated*

Neither of these parti

of the 24 communal nests only
This was the nest mentioned

previously which held 17 Redhead and three Mallard eggs*
There were 1$ nests with 15 or more eggs;
was successfully hatched*

of these only one

Williams and Nelson (1943) had

22 or 15 percent of all Redhead nests with 16 eggs or more
successfully hatching and 62*9 percent of nests with 15 eggs

-34or less hatching,,

Wingfield (1951) in his study at Bear River

had 11 Redhead nests of 10 eggs and 11 of 13 eggs*

Fifty-

four percent of the former hatched and only 9*1 percent of
the latter®

This shows that other authors also had a relatively

low hatch of communal nests, although their hatching success
for all nests was higher than that found in the present study.
Large numbers of eggs are lost because of parasitism and
communal laying.

Some communal nests are dumping spots for

hens not incubating.

Others are normal until the incubating

hen deserts because of the egg additions.

Fights between the

host and parasite cause eggs to be broken, shoved from the nest,
and the nest to be deserted.

When a communal nest is incubated,

eggs are lost because they can not all be incubated, or they
develop late, or are buried by the hen.
Interspecific Parasitism
Any nest in the emergent vegetation is likely to contain
Redhead eggs.

Nests of Mallard, Ruddy ducks, Lesser Scaup, and

Blue-winged Teal were found to contain Redhead eggs (Table XXIV).
On the other hand, of hundreds of Coot nests observed none con
tained Redhead eggs.

The reason is that the Coot defends its

nest well and is an aggressive foe.

In addition, Coot eggs are

not as much like Redhead eggs, and a Redhead would feel less
urge to lay there, and a Coot might also more easily reject the
eggs.

Sora Rail (Porzana Carolina) and American Bittern (Botaurus

lentiginosus) nests in the emergent cover received no parasitic
eggs. Weller (1959) observed single cases in the literature of Red-

-85head eggs in nests of both the preceding species*
Of a total of 57 Redhead eggs laid in the nests of other
species eight or 14*0 percent were successfully hatched (Table
XXIV).

This may be compared to the 9.9 percent of eggs which

hatched in all Redhead nests.

Although the percentage of

eggs hatching in the former case was higher, few eggs are
laid interspecifically on the study area.

Only 57 Redhead

eggs were laid in the nests of other species as against
1,397 Redhead eggs in Redhead nests.

Some of these latter

were also laid parasitically but it is impossible to tell
how many.

Most nests hatching, however, were normal, un

parasitized ones, which contained few parasitic eggs, or none.

TABLE XXIV
INTERSPECIFIC PARASITIC LAYING BY THE REDHEAD HEN

Species

number
TTesW'“'
Parasitized
Found

Mallard
Ruddy
Blue-winged Teal
Lesser Scaup

9
22
1
1

TOTALS

33

6
5
1
1
13 (39.3!*)

number
Eh Eggs

dumber
Successful

Number
Host Eggs

12
11
8

2 (7.656)
0
0
6 (’75$),

58
154
9
3

57

8 (14.2$)

224

26

One communal nest of 14 Redhead eggs was incubated by a
foster Mallard parent and four of the eggs were hatched.
Mallard eggs were found in or near the nest.

No

A Lesser Scaup

was also flushed from a complete Redhead clutch and was pre-

-36sumed to be incubating it.
At times Mallard eggs were difficult to distinguish from
Redhead eggs, particularly if the eggs were wet.

Eggs of

both species were carried by the investigator to facilitate
identification.
Interspecific parasitism by the Redhead has been
observed by other workers to reach high levels.

In his

work on the Canvasback, Erickson (1943) determined that 30
percent of the nests contained foreign eggs, mostly Redhead.
In Knudson Marsh, Utah, Wingfield

(1951) found nests of three

species of Anatidae, nesting with the Redhead, heavily
parasitized.

He observed that 69•5 percent of the Mallard,

75*9 percent of Cinnamon Teal, and 44*0 percent of the Ruddy
nests were parasitized.

Desertion caused by Redhead acti

vities totaled 3.7 percent for Mallard and 22.7 percent for
Cinnamon Teal.

Williams and Nelson (1943) made similar

observations in Utah, but found only 6 percent of 5,000 nests
over a wide area to be parasitized.

Weller (1959:355),

states that !,interspecific parasitism is probably not of great
significance.tf

It may have a serious effect on Canvasback

Tlbecause they occupy the same breeding range.”
Erickson (1943) found a 6.5 percent hatch of Redhead eggs
in his Canvasback nests and Weller noted a 25 percent hatch
of Redhead eggs in Canvasback nests at Delta.
10-15 percent of these parasitic eggs hatch
or about one for each parasitizing hen.

On the average

(Weller, 1959)

Erickson (194$) worked on the parasitism problem quite
intensively*

In regard to nest success, he found that 45°9

percent of the parasitized Canvasback nests hatched and 57«2
percent of the unparasitized nests hatched*

Erickson and

Weller thought that Canvasback clutches were reduced by the
introduction of foreign eggs*

Parasitism on Redhead Nesting
At times the parasitic process is reversed and Redhead
nests contain eggs of other species*

Anatidae as a whole

all do some parasitizing although the Redhead and Ruddy duck
do it most commonly*

Wingfield

(1951) studied parasitism on

the densely populated Knudson Marsh*

Four species, Redheads,

Mallards, Cinnamon Teal, and Ruddy ducks, were present*

All

parasitized the other three species to some extent, except
that no Ruddy eggs were found in any Redhead clutches*
Mallards parasitized 5°$ percent and Cinnamon Teal 0*8 percent
of the Redhead nests*

Bennett (193$b) studied Redheads and

Ruddies simultaneously in the Ruthven Area of Iowa*

He noted

no parasitism by Redheads of 22 Ruddy nests but two of 22 Red
head nests contained Ruddy eggs and one a Coot egg*
Occurences of interspecific parasitism in Redhead nests
was also noted at Ninepipe*
parasitized by a Ruddy duck*
ceived eggs of other species*

In I960 a Redhead nest was
In 1961 two Redhead nests re
One communal Redhead nest

received three Mallard eggs and another communal nest had a
Blue-winged Teal egg added*
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Discussion of Parasitism
Parasitism, which is apparently very successful in the
American Cowbird, is not so successful in the Redhead*

The

Cowbird is an obligate parasite and its parasitic traits
have developed to the point at which a large number of birds
are produced each year (Weller, 1959)«

The Redhead is in

a transitional stage between normal nesting and complete
parasitism*

It has reached a point where normal nesting is

poorly carried out and parasitic laying is also inefficient*
The Redhead1s reproductive capacity is low and probably
never was large even in aboriginal times (Weller, 1959)*

To

maintain even a stable population Weller calculated that a

40 percent hatch was necessary by normal nesting hens*
Table XX represents a compilation from 15 authors;
an average hatching success of 35 °6 percent*

it shows

This low

hatching success, according to Weller (1959; 356), "may easily
be a result of the presence of the investigators during these
studies*"

However, production would be only marginal even

if allowance were made for some loss due to the investigator*
Nesting success in the Ninepipe Potholes, during the two
year study reported here, was definitely sub-marginal*

With

only 9o9 percent of the eggs hatching the population is not
at present maintaining itself according to Wellerfs figures*
Factors other than parasitism limit Redhead nesting
success*

In addition to its weak nesting habits the Redhead

is handicapped by other factors*

The emergent habitat it

nests in is directly and primarily influenced ;by drought and
drainage*

In addition, the young show high mortality rates

during the first hunting season (Williams, 1944) which may be
caused by the brood being late in getting awing.

The brood

also is usually deserted early in development and Redhead
hens are poor feigners and mothers (Hockbaum, 1946b).

The Black-headed duck (Heteronetta atricapilla) of
South America is the only obligate parasite among the water
fowl.

It does no Incubation itself.

This duck is scarce,

but has very secretive habits (Weller, 1959)*
on the other hand, is not secretive;

The Redhead,

it is easily killed,

and may not be able to support a heavy hunting pressure (Weller,
1959;

Williams and Nelson, 1943)*

BROOD COVER AND ACTIVITIES
Soon (3-4# hours) after a brood hatches it moves from
the nesting pothole to a larger brooding pond (Low 1945)°
All of the broods from successful nests in the present study
moved, even if hatched on a large potholeo

Sometimes the

brood pothole was nearby and other times the broods moved
long distances and were not subsequently located in any
potholes near the nesting site®

Low (1945) says Redhead broods

may travel two mileso
The hen directs all brood movements when she is present
(Hochbaum, 1944)# but broods move freely in the absence of
the hen.

In the present study, the young were led to large

brood potholes or directly to the reservoir®

Some moved

first to a brood pothole and then later to the reservoir and
others remained on the potholes until they could fly®
Redhead hen tends to leave the brood early®

The

However, many

stay until the brood is well developed before going to a
reservoir to molt®
Movements of a marked hen and her brood were noted in
June of 1961 (Figure 9)°

The brood hatched June 15 and

moved from the nesting pothole, ?80~T to pothole 773-T,
about 600 feet away®

One duckling was lost a few days later

and the hen was last seen with the brood June 21 and last
seen on the pothole June 27°

The remaining young moved 250

Cattail Growth
•?»W Sedge Growth
#
• ••

Redhead Nest
Marked Brood
Unmarked Brood
j a 300 feet

Figure 9»

The movements of one marked and one unmarked brood on the
potholes of the Ninepipe study area
"»9l~

feet to the pothole 375-0 without the heru

Another brood

arrived at pothole 773-T from an unknown spot on June 19,
1961o

They remained on the pothole for a week and then moved

to pothole 375-0 across the road, but by evening they had
returned again to 773- T 0

Movements were made back and forth

across the road several times until early July when they
disappeared, presumably having gone to the reservoir 0
Types of Potholes Utilized

Broods

The broods utilized potholes which were large, deep, and
had grass vegetation on the banks or only a thin or medium
emergent edgeQ

No potholes were used that were less than

one half acre in size (Table XXV) and the most preferred were
over an acreo

The larger potholes are typically the per

manent ones and all 23 brood potholes of both years were
permanent 0
Depth and bottom contour are related to each other and
also to pothole size and permanencyo

There were no brood

potholes of depths less than five feet and most had five to
ten foot depthso

It should be noted that although brood

potholes generally were large and deep there was always at
least one shallower feeding area on each one 0
The large, deep potholes were important to the ducks
because 2
(2 )
good;

(1)

They did not dry up and strand the broods %

the food production, compared to shallower potholes, was
(3 )

there was ample water into which to dive for

escape cover 0

The young dive well and swim long distances

below the water surface*

It Is difficult to drive them as

they dive whenever the drivers come close®
TABLE XXV
RELATION OF BROOD POTHOLE CHARACTERISTICS TO USE BY BROODS
A.

Acreage

0- *25
No. of Potholes

.26- 050

*76-1. 0

.51--75

l.OOf

397

IL 5

53

22

61

0

0

2

2

18

(3.7)

(9.0)

(29*5)

Ho* of Brood
Potholes, i960
Percent of Brood
Potholes in this
Size Class

3.

Dominant Emergent Vegetation
Peripheral Ring
Other Cover Patterns
Grass
Half
Edge Thin Medium Heavy Covered Covered Clumps Scattered
16
kz
162
83
192
27
bz
No* of Potholes 75

No. of Brood
Potholes, i960
Percent of
Brood Potholes
in this Cover
Class

C.

12

3

7

(16* 0 ) (7 .1 ) (^3)

1

0

0

0

0

(1 .2 )

Water Condition
Permanent

No. of Potholes
No. of Brood
Potholes, i 960
Percent of
Brood Potholes
in this Condition
Class

S em i-P erman en t

Dry

158

A68

57

23

0

0

(1^.5)

TABLE XXV (Continued)

The Pothole Depth in feet
8-4

0
1

ro

Do

278

No. of Potholes
No. of Brood
Potholes, i960

0

7-8

232

101

24

5

9

0

3

3

1

2

Percent of Brood
Potholes in this
Depth Class

E.

9-10

5-6

(2 .9 )

5-

5-10

5-

(12.5) (20 ) (22 .2 )

Bottom Contour

No. of Potholes
No. of Brood
Potholes, i960
Percent of Brood
Potholes in this
Contour Class

Elat
Gentle
Elat Gentle Gentle Medium Medium
24
166
212
44
155

0

0

1

(•*)

1

(2 .2 )

10

(6.0)

Medium
Eanid Ban id
42
43

4

(9*3)

7

(16.6)

It is possible to drive the young into a trap only by
maneuvering them from a long distance so that they do not dive*
Low (1945) reported that Redhead broods frequented large
semi-open marshes of two to four foot depths.
lakes were not used by his broods®

Larger open

But $6 percent of L o w fs

potholes had emergent vegetation which was used as escape
cover.

The young Redheads in Utah used open ponds of ten

acres or more.

The ponds contained no emergent vegetation

on the border (Williams and Nelson, 1943)®

Vegetation around the brood potholes of the study area
Of the 36 potholes used in both years, 50 per

was lighto

cent were bordered by grasso

With one exception the others

were surrounded by only thin or medium emergent growthso
Emergent cover was never seen to be used for escapee

There

are few potholes on the study area with cover in the center,
but many large ones with heavy emergent covero
these was used for a short period on 1960^
potholes were preferred0

Only one of

the large open

The young Redhead seems to want

deep water and good visibility of the surrounding land as
protection in the potholeso
The brood potholes, which usually had a thin or medium
vegetational border also had good visibilityo

Either the

growth was thin or the surrounding land was higher so that
the Redheads could see all potential predators approaching
the potholeo
Aquatic plants are important to waterfowl as food, but
the part they play in brood pothole preference is difficult
to determineo

To check on this the occurence of the aquatic

plants in all potholes (6&6) was correlated against its
occurence in brood potholes (Table X X V I K

Three, Lemna minor,

Potomogeton pectinatus , and Ceratophyllum demersum occur in
most brood potholes and may be preferred plants by young
Redheadso

Support for this statement may be found in two

potholes of the study areao

One pothole is large, deep, has

a grass border and is located near other heavily used brood

TABLE XXVI

OCCURENCE OF AQUATIC PLANTS IN 23 BROOD POTHOLES

Ho. of Pot
holes it
Occurs In
Potaraogeton pectinatus
Saggitaria cuneatus
Alisma plantago-aquatica
Lemna minor
Lemna trisulca
Polygonum amphibium
Ceratophyllum demersum

potholes*

No. of Brood
Potholes It
Occurs In

31

17

l h5

1
2

16

230
27
186

5h

Percent of Brood
Potholes it Occurs
In
73.9
h* 3
8.6

1

69.5
h .3

5
lh

6o*8

21.7

It received little use apparently because it was

too deep for good food production*

On the other hand, another

pothole was below the preferred size of one acre and had a
partial border of emergent growth*

It received heavy use

by broods presumably because of its fine bed of sago pondweed *
Because of the scarcity of successful nests, there was
a lack of broods*
only one or two;
count.

Those potholes having broods usually had
three broods for one pothole was the highest

There was little interchange between broods.

This

made brood counts feasible whenever a large enough sample of
the broods could be located*

On brood counts all large pot

holes in and near the study area were examined and a circuit
was driven around the reservoir to count broods there*
The first newly hatched broods were seen June 20, I960,
and June 12, 1961, and the last on July 26, in I960 and

August 1, 1961o

Mid June to mid July is the season when the

bulk of the broods hatcho

Hatching seasons were about 37

and 51 days in i960 and 1961 respectivelyo

Early hatched

young would be flying in mid August (Weller, 1957)o
In i960, the thirteen successful nests hatched an
average of 7°4 youngo

These 7<>4 were reduced to 5°$ birds

by July 15 brood counts (Table XXVII) and to 4°5 birds by
August 9°

The August 20 counts showed an average of 5°4

young Redheads^
broodso

however, it was a small sample of seven

Although little brood merging was evident broods of

one young may have merged with larger broods0

No broods on

the potholes were known to mergeo
TABLE XXVII
A SUMMARY OF BROOD COUNTS TAKEN IN i 9 6 0 AND 1 9 6 1

Date Taken

No® of
Broods .

No® of
Young

July 15, I960
July 25, I960
August 9 9 I960
August 20, i 960

13
14
39
7

76
70
176
3$

5o0
405
5o4

June 30, 1961
August 4-10, 1961

7
14

34
6&

406
4o&

Average No® of Young
per Brood

5.S

In 1961 there were eight successful nests with an
average hatch of 5°2 young per nesto

A June 30 count showed

an average of 4°$ young per brood and an August 4-10 count
again showed a 4*$ average0

The brood sizes ranged from

several with one bird to one of 13 birds®

Mortality appeared greatest in that period right after
hatchingo

As an example, a hen hatched out eight eggs on

about June 20, I960®

The brood was seen July 1 on a pothole

only a few hundred feet away;
young®

it had already shrunk to six

Three broods observed in I960 were reduced thirteen

to nine, nine to seven, and ten to eight during the first
ten to fourteen days®

Losses after this initial period were

small
Redhead broods in Iowa averaged 9*1 at hatching and 6®9
young at one week (Low, 1945)*

In Bear River, Williams and

Nelson (1943) had an average brood size of 7*1, but concluded
that it was not too accurate as the broods grouped together®
*
Ellig (1955) observed broods of the Class I size (Southwick,
1953 ) as averaging 6.1 in 1951 and 4<>0 in 1952®

No Class II

broods were observed by Ellig, but Class II in 1951 averaged
5.9 birds per brood.

A Class I brood is 0-1/3 grown and

Class II is 1/3-2/3 grown®
It appears that broods suffer higher losses during the
**'

first or second week than they do during the pest of the
development period®

After the second week they seem able

to take care of themselves with or without a hen present®

POSTNESTING ACTIVITIES
By early June most courting has ceased and the drakes
are beginning to molt.

As the month advances more hens are

nesting and more single drakes are seen.

In mid-June the

molt is noticeable, since it causes the drakes to turn
duskier on the back.

Fewer drakes are seen because they

leave the territorial potholes and move to the molting area.
The molting areas consist of two medium sized reservoirs,
each about 2,000 acres.

One reservoir is Ninepipe and it is

surrounded by the study area.

The other is Pablo Reservoir

and is located about ten miles north of Ninepipe.
Movement by drakes to the reservoir is continuous until
approximately July 12 when virtually none remain on the pot
holes.

Many hens are seen with the molting drakes and they

probably are parasitic or unsuccessful nesters.

The only

remaining Redheads are hens with broods, late nesting hens,
and a few scattered non-incubating hens.
A weekly census is taken at both reservoirs as they are
National Wildlife Refuges.

It is interesting to note the

total population of Redheads just after they have all left
the potholes.

It should be indicative of the total number

of Redheads in the entire valley minus a few yet breeding or
with broods.

The July 10-16 period in I960 totaled 1,025

birds at both reservoirs

(Table XXVIII)♦ The similar, period
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TABLE XXVIII

TOTALS OF REDHEADS IN MID-SUMMER ON NINEPIPE AND
PABLO RESERVOIRS

Period

Pablo

July 10-16, I960
July 17-23, I960
August 7-13, I960
July 9-15, 1961
July 16-22, 1961
July 23-29, 1961

Ninepipe

Total

650
6$0
2,200

375
410
$00

1,090

300
500

510
1,195
2,230

$10
1,695
3,130

900

1,025
2,000

in 1961 recorded $10 birds, but the following week the count
was 1,695*

1^ the figures reflect the actual v a l l e y fs

population of Redheads, it may be set at 1,000-1,500 birds.
It should be noted here that the totals are only
estimates taken by two different observers on large bodies of
water.

Included in Table XXVIII is a later total of Redheads

in late July and early August.

The figure suddenly jumps

to 3,000 birds and it is not known whether they are local
breeders or migrants from another breeding region.
Certain local Redheads may travel to Flathead Lake, 20
miles to the north, for the summer.

A summering group was

flushed there by Watson Beed and Owin Vivion

(pers. comm.);

these could include birds from the study area.

In late August and early September only juvenile Redheads
remain on the potholeso

As soon as they can fly, however,

most move to the reservoirs®

There they join the adults,

which have been there since summer®

Some Redheads remain

on the reservoirs until October or November0

The number

fluctuates, usually declining in October when some probably
leave for the south*

A trend count taken October 22, 1961,

on the potholes of the study area and surrounding country
recorded only four Redheads of 1,296 ducks and coots®

Some

Redheads may move to Flathead Lake in late summer and spend
the fall and winter there®

During years of open season on

Redheads, Flathead Lake reportedly offers good pass shooting®

DISCUSSION OF MANAGEMENT

Redhead nesting behavior,

and habitat are apparently

the cause of poor nesting success in the study area®

Other

workers have reported a higher nesting success, which
suggests that there is some lack in the local situation®
As has been brought out in previous sections, this lack
apparently consists of a combination of (l) Inferior quantity
of preferred nesting emergents

(2) excessive water drop

during the nesting season

a lack of suitable hosts

(3)

for the parasitizing Redhead hens®

Certain suggestions for

improving Redhead nesting success by management follow®

Water Manipulations
The prime need of the nesting hen is emergent cover
underlain by stable,
and Nelson, 1943 ) o

shallow water

(Low, 1945 and Williams

Nesting potholes in the valley lose

water rapidly because of their small size®

Even though they

may be full in spring, the hot, rainless period following
dries them quickly*
Maintenance of water levels could be simple, because of
the multitude of irrigation canals on the study area.

Large

canals carry water throughout the area and smaller ones lead
it to the fields;

these could be extended to the potholes.

Potholes might be filled early in spring when the runoff is
high and no water is yet being used for irrigation.
-
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the study it seems best that the potholes should be flooded
at least two to four weeks previous to nesting.

It appears

that the nesting locations are chosen at this time and if
not flooded then, they may not be used later.

The levels

should be maintained until July 31, when nesting is completed.
Only one or two fillings would be necessary.

There are

certain groups of potholes which lie below each other like
terraces.

Water could be directed into the highest one and

it would spill into the next, filling them all correctly.
The emergent nesting cover should be flooded to a depth of
10-20 inches.

The resumption of irrigation over the study

area generally might also maintain better water levels in
some potholes.

Seepage and overflow was noted to raise and

stabilize water in potholes on adjacent land currently
irrigated.
Burning
The heavy grain stubble is sometimes burned in fall or
spring.

Along with the stubble, emergent nesting cover of

the now dry potholes is also burned.

This renders the pot

hole useless for Redhead nesting the following season as
the green vegetation is not up in time to be used.

A little

care during the burn can easily prevent this.
Burning of emergent cover is done by some land owners
to limit blackbird numbers.

It might be mentioned that the

burning is harmful to other birds and can hardly reduce the
number of blackbirds in the grain.

General spring clean-up

burns can only be detrimental to the wildlife and the land
and should be discouraged0
Cultivation
Cultivation of potholes when dry eliminates the heavy
emergent growth0

The vegetation takes years to reifcurn and

during that time no Redheads can nest there0

These de

pressions that are

put to use add little to the total

production because

of small area* salinity*

and dampness<>

Nesting Cover
Introduction of a more preferred cover type by planting
seems impracticalo

Hardstem bullrush is the preferred nesting

cover at Ninepipe and wherever available©
potholes, but is dominant in only 16©

It occurs in $5

Apparently It can not

compete successfully with cattails under the conditions here
and probably would

not do well if planted0

stands now present

attract too many hens and there is a loss

-of nests through competition©

In fact the few

The only way the planting of

hardstem would be feasible, would be if a large area of it
could be established.

If a 4 or 5 acre or larger shallow

jparsh could be constructed with a good stand of hardstem,
this should be excellent nesting cover©
Large expanses of nesting cover need openings to make
it available

(Williams and Nelson, 1943)°

Most potholes in

the study area are not hampered by the lack of openings©
the northwest side of the area there is a larger marsh and

In

-105some channels covered by cattails which could be improved by
openings*

An easy and inexpensive method is by blasting

(Scott and Dever, 1940)*

The openings would also benefit

puddle ducks nesting along the channels and Coot and
Ruddies which nest in the emergent vegetation*
Grazing
Cattle are an influence on the vegetation of the potholes
because they eliminate cattails by grazing and trampling*
Heavy stands are not harmed much, but small stands may be
eliminated (Keith, 1961).

The cattails are then replaced by

the poorer nesting coverts of wire rush and spike sedge on
the pothole area.
Keith (1961) found that the removal of heavy stands of
cattails from potholes greatly increased their use by water
fowl.

Open potholes received a much heavier use on the study

area also.

However, heavy emergent cover should not be

removed without thought as it is the nesting site of Redheads,
Canvasbacks, Ruddies, and Coots*

Only if the breeding region

contains none of these four species or an overabundance of
heavy emergent vegetation should control be considered.
Moderate grazing was suggested by Bennett

(193#a) and

Keith (1961) as best for the success of waterfowl nests.

It

apparently reduced the number of skunk and badger dens.
Mammals destroyed 21.7 percent of the nests here; almost all
of this was skunk damage*

On the other hand, good water

conditions in the potholes would effectively eliminate the

-
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skunk as a Redhead nest predator*
Avian Predators
The main valley is mostly treeless, but groups of cotton
woods are situated near abandoned farms and along irrigation
canals.

The trees furnish little or no help to the wild

life, but are used as observation and nesting points by avian
predators.

Although avian predation accounted for only 5*0

percent of the nests, all occured near trees and some might
be avoided by tree removal*

SUMMARY
1.

A study of the ecology of the Redhead duck (Aythya
americana) in the Flathead Valley of Western Montana
was conducted during the spring and summer of I960 and
1961.

The primary objectives were:

to determine Red

head production on the potholes of the Ninepipe Game
Management Area;

to gather information to make

recommendations for increasing Redhead production; and
to make suggestions for increasing Redhead production.
2.

The study area is 2,600 acres containing some 6&6 pot
holes.

It is managed for public hunting by the Montana

State Fish and Game Department;

it lies some 50 miles

north of Missoula, Montana and surrounds Ninepipe Reservoir.
3.

The first Redheads generally arrive on the study area in
late March.

But their arrival can vary from late February

to early April.
4*

Little courtship was noted on the potholes as most birds
arrived paired.

The breeding population of Redheads

ranged between $7 and 106 pairs with an average sex
ratio of 122:100 males to females.
5*

In the spring of 1961 some 150 Redheads were trapped and
individually marked.

These marked birds were observed to

obtain general movements and information on territories
and home range.

Observed movements were incomplete but
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-loghome ranges appeared small;
one.

2,600 feet was the longest

Territorial defense was lacking and only a small

area around the hen was defended®
6.

Large, deep, generally open potholes, were used by adult
Redheads in spring®

Some nesting took place on these

potholes, but most hens flew to a nearby pothole to
nest,

Nesting started in late April and early May and

extended into July®
7.

Small, shallow potholes with large bands of dense emergent
cover were the preferred nesting potholes*

The four

emergent covers used here for nesting were rated in the
following order of preference:

hardstem bullrush, cat

tail, wire rush, and spike sedge®
g.

An overall nest success of 15*2 percent
two year study®

was seen for the

Three reasons were suggested for this

low success; they are:

(1)

The poor reproductive traits

of parasitism plus the lack of proper hosts for parasitic
laying;

(2)

a deficiency in the habitat;

in the research techniques®

(3)

an error

The primary reason for the

low nesting success was concluded to be the bird and its
parasitic traits with the habitat being partly responsible
also®
9.

The number one cause of nest loss was desertion (26*0 per
cent) followed by mammalian predators (21*7 percent).

10.

The Redhead is apparently on its way tobecoming
parasite (Weller, 1959)*

a complete

Various facets of this parasi-

-
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tism are a low nesting drive, compound clutches, parasitic laying, and the failure of some hens to nest
at all.
11.

Broods utilized large, open, deep potholes for all
their activities until they were awing;
such potholes in spring.

adults used

Broods in all cases moved

from the nesting pothole to a nearby brood pothole or
the reservoir, very soon after hatching.
12.

Maintaining stable water levels and possible creation
of larger blocks of habitat were suggested as means
to increase Redhead nesting success.

Other agricultural

practices also were suggested which might reduce pre<dation or help nesting cover.
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APPENDICES

APPENDIX A

THE DUCKS, GREBES AND MARSH BIRDS NESTING ON THE NINEPIPE
STUDY AREA. COMMON AND SCIENTIFIC NAMES
ARE FROM THE A.O.U. CHECKLIST (1957)
Red-necked Grebe (Podiceps grisegena)
Horned Grebe (Podiceps au r i t u s )
Eared Grebe (Podiceps caspi c us )
Pied-billed Grebe (Podiiymbus podiceps)
American Bittern (Botaurus lentiginosus)
Mallard (Anas platyrhynchosl
Gadwall (Anas strepera)
Pintail (Anas a c u t a )
Green-winged Teal [Anas carolinensis)
Blue-winged Teal (Anas discors j
Cinnamon Teal (Anas cyanoptera)
American Widgeon (Mareca am ericana)
Shoveler '(Spatula clypeata")
Redhead (Aythya americana)
Lesser Scaup (Aythya a f f i ni s)
Ruddy Duck (Oxyura .jamaicensis)

Sora (Porzana Carolina)
American Coot (Fulica~americana)
Killdeer (Charadrius v oc i fe ru s)
Common Snipe (Capella g al l i n a g o )
Spotted Sandpiper (Actitis macularia)
American Avocet (Recurvirostra americana)
W i l s o n Ts Phalarope (Steganopus tricolor)
Black Tern (Chidonias~'nigerT
Long-billed Marsh Wren (Telmatodytes pa l u s t r i s )
Yellowthroat (Geothlypis t r i c h a s )
Yellow-headed Blackbird (Xanthocephalus xanthocephalus)
Redwinged Blackbird (Agelaius phoeniceus")
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APPENDIX B

THE COMPLETE LIST OF MAMMALS IDENTIFIED ON THE NINEPIPE
STUDY AREA*
GOMMON AND SCIENTIFIC NAMES ARE
FROM MILLER AND KELLOGG (1955)
Columbian Ground Squirrel (Citellus columbianus)
Vagrant Shrew (Sorex vagrans)
Deer Mouse (Peromyscus maniculatus)
Meadow Vole TMicrotus pennsylvanicus)
Mountain Vole (Microtus montanus)
Striped Skunk (Mephitis mephitis)
Cottontail (Sylvilagus nuttalli)
Mule Deer (Odocoileus hemionus)
Whitetail Deer (Odocoileus virginianus)
Porcupine (Erethizon dorsaturn)
Badger (Taxidea taxusT
Shorttail Weasel (Mustela erminea)
Longtail Weasel (Mustela frenata)
Mink (Mustela vison)
Little Brown Bat (Myotis lucifugus)
Muskrat (Ondatra zibethica]
Northern Pocket Gopher (Thomomys talpoides)
Coyote (Canis latrans)
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APPENDIX C

THE AQUATIC PLANTS IDENTIFIED FROM THE POTHOLES OF THE
NINEPIPE STUDY AREA.
SCIENTIFIC NAMES ARE TAKEN
FROM MASON (1957)
Leafy liverwort Drepanododus sp.
Chara Chara frigilus
Pepperwort Marsilea vestita Hook & Grey
Common horsetail Equisetum arvense L.
Horsetail Equisetum sp.
Cattails Typha latifolia L.
Bur reed Sparganium simplex Huds.
Leafy pondweed Potamogeton foliosus Raf.
Variable leaf pondweed P. gramineus L.
Floating leaf pondweed P. natans
Sago pondweed P. pectinatus L.
Clasping leaf pondweed P. richardsonii (A. Benn.)
Flatstem pondweed P. zosteriformis Fern.
Arrow head Sagittaria cuneata Sheldon
Water plaintain Alisma geyeri Torr.
Water plaintain Alisma plantago-aquatica L.
Waterweed Elodea canadensis Michx.
Waterweed E. occidentalis Pursh.
Northern manna grass Glyceria borealis (Nash.) Batchelder
Foxtail Hordeum .jubatum L»
Barnyard grass Echinochloa crusgalli (L.) Beauv.
Short awn foxtail Alopecurus aequalis Sobol.
Water foxtail A. geniculatus L 0
Washington foxtail A« pallescens Piper
Slough grass Beckmania syzigachne (Steud.) Fern
Needle rush Eleocharis acicularis (L.) R & S.
Spike sedge E. macrostachya Britt.
Hardstem bullrush Scirpus acutus Muhl.
Bullrush S. pallidus (Britt.) Fern.
Softstem bulrush S. validus Vahl.
Sedge Carex athrostachya Olney
Sedge C. bebbii Olney
Sedge C. lasiocarpa Ehrh.
Nebraska sedge C. nebraskensis Dewey
Broom sedge C. scoparia Schkuhr.
Sedge £. stipata Muhl.
Lesser duckweed Lemna minor L*
Star duckweed L, trisulca L.
Big duckweed Spirodela polyrhiza (L.) Schleiden
Wire rush Juncus balticus Willd.
-1 1 $

APPENDIX C (Continued)

Toad rush J„ bufonius Lo
Long-styled 'rush'J® longistylis Torr»
Rocky Mountain rush J Q saximontanus Ao Nels«
Slender rush J» tenius Willdo
Domestic Iris Iris sp»
Water smartweed Polygonum amphibium Lo
Prostrate knotweed P» aviculare L„
Marsh smartweed P 0 coccineum Muhlo
Water pepper smartweed Po hydropiper L #
Willow leaved smartweed P* lapathifolium Lo
Ladies thumb P 0 persicaria L 0
Coontail Ceratophyllum demersum L.
Water buttercup Ranunculus aquaticus Lo
Cursed crowfoot R* sceleratus L.
Watermilfort Myriophyllum exalbescens Fern®
Willow herb Epilobium spo
Forget-me-not Myosotis alpestris Schmidt
Mint Mentha arvensis L 0
Nightshade Solanum dulcamara L*

APPENDIX D

NEST CHART USED IN RECORDING REDHEAD NESTS
MAP______

OBSERVER

DATE.

1.
2.
3.
A,

Date nest located
Date egg laying initiated ______________
Flushings Hen_________ Drake _ ______
Number of eggs 1 2 3 ^ 5 6 7 8 9
10 20 30
a. First c h e c k ___________________
______________
b. Second M
____________
________ _______________
c. Third
M
___________ ________ :
__ __ ________ _ ,____
d. Fourth "
_ _________ _ _________________________
e. Fifth
«
___________________ __________________

5*
6.

Date incubation started ________________
Water depth at nest 0H 1M
3M ^,5 5M
a. First check
_
_____
__ _____
b. Second
11
__ __ __ __ __ ___
c . . Third
11

7®
8.

Nest height
Does nest have a canopy yes
0 » i«
2*

_

711 8H
_____
_

9*
10*
11*

12 *.
13 *

No_

_____ Partial ___
5* 6 ” 7*
8*

3!

Distance to open _____ _____
__ _____ __
H
11 shore
__
11 shore to open ______________
Nests in pot

Grebe

Was nest incubated

Coot
Yes

Ruddy

___ 1

No

Noo of eggs hatch
No* of eggs not hatched
No* of eggs in water

Dist* between nest

16*

Parasitism by

17 *

Cover

18.

Eggs marked

19*

Stems per sq. plot ____
___
100 yds. 200

Typha

Ruddy
_

B

2

C

10*

20 1

30*

__
____

___
___
_____

___
___

___
___

Rail

Scirpus

3

D

_____ Redheads __

Green

__

Other

^

5

6

7

8

9

______
Tern

Coots___ _

Yellow

Other___

Juncus

Grass__

Orange___

___

400

___
500

___
600

___
700

___
800

20 .

Dist* to Territorial pot ___________ _

___

___

___

___

___

21 .

Marker

22 .

Nest locations

-Ruddy

20
____
_____
_____

E

Eleocharis
Red_

10

_____

___
300

xRedhead

30H
___
___

9'

___________ ___________
_____ _____ ___

15*

A

__

10w 20H
_ ___
___ ___

No___

1 * U . Was nest successful Yes
a.
b*
c.

__

9H
___

#Grebe

R Rail *Coot

I Stake oRathouse

